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1 PUREX PLANT SOURCE AAMS EXECUTIVE SUMMARY

2
3
4 This report presents the results of an aggregate area management study (AAMS) for the

5 PUREX Plant Aggregate Area in the 200 Areas of the U.S. Department of Energy (DOE)

6 Hanford Site in Washington State. This scoping level study provides the basis for initiating

7 Remedial Investigation/Feasibility Study (RI/FS) activities under the Comprehensive

8 Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) or Resource

9 Conservation and Recovery Act (RCRA) Facility Investigations (RFI) and Corrective

10 Measures Studies (CMS) under RCRA. This report also integrates select RCRA treatment,

11 storage, or disposal (TSD) closure activities with CERCLA and RCRA past-practice

12 investigations.
13
14 Through the experience gained to date on developing work plans, closure plans, and

15 permit applications at the Hanford Site, the parties to the Hanford Federal Facility Agreement

16 and Consent Order (Tri-Party Agreement) have recognized that all past-practice

17 investigations must be managed and implemented under one characterization and remediation

18 strategy, regardless of the regulatory agency lead (as defined in the Tri-Party Agreement).

19 In particular, the parties have identified a need for greater efficiency over the existing RIFS

20 and RFI/CMS investigative approaches, and have determined that, to expedite the ultimate

21 goal of cleanup, much more emphasis needs to be placed on initiating and completing waste

22 site cleanup through interim measures.
'023

24 This streamlined approach is described and justified in The Hanford Federal Facility

N 25 Agreement and Consent Order Change Package, dated May 16, 1991 (Ecology et al. 1991).

26 To implement this approach, the three parties have developed the Hanford Site Past-Practice

27 Strategy (DOE/RL 1992a) for streamlining the past-practice remedial action process. This

28 strategy provides new concepts for:

a'29
30 * Accelerating decision-making by maximizing the use of existing data consistent

31 with data quality objectives (DQOs)
32
33 * Undertaking expedited response actions (ERAs) and/or interim remedial measures

34 (IRMs), as appropriate, to either remove threats to human health and welfare and

35 the environment, or to reduce risk by reducing toxicity, mobility, or volume of

36 contaminants.
37
38 The Hanford Site Past-Practice Strategy (DOE/RL 1992a) describes the concepts and

39 framework for the RI/FS (or RFI/CMS) process in a manner that has a bias-for-action

40 through optimizing the use of interim remedial actions, culminating with decisions on final

41 remedies on both an operable-unit and aggregate-area scale. The strategy focuses on

42 reaching early decisions to initiate and complete cleanup projects, maximizing the use of
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I existing data, coupled with focused short time-frame investigations, where necessary. As
2 more data become available on contamination problems and associated risks, the details of
3 the longer term investigations and studies will be better defined.
4
5 The strategy includes three paths for interim decision-making and a final remedy-
6 selection process for the operable unit that incorporates the three paths and integrates sites
7 not addressed in those paths. The three paths for interim decision-making include the ERA,
8 IRM, and limited field investigation (LFI) paths. The strategy requires that aggregate area
9 management study reports (AAMSRs) be prepared to provide an evaluation of existing site
10 data to support initial path decisions. This AAMSR is one of ten reports that will be
11 prepared for each of the ten aggregate areas defined in the 200 Areas.
12
13 The near-term past-practice strategy for the 200 Areas provides for ERAs, IRMs, and
14r LFIs for individual waste management units, waste management unit groups, and
15 groundwater plumes, and recommends separate source and groundwater operable units.
1ZP Initial site-specific recommendations for each of the waste management units within the
Vr PURBX Plant Aggregate Area are provided in the report. Work plans will initially focus on

1 limited intrusive investigations at the highest priority waste management units or waste
1 management unit groups as .established in the AAMSR. The goal of this initial focus is to
20". establish whether IRMs are justified. Waste management units identified as candidate ERAs
2J, in Section 9.0 of the AAMS will be further evaluated following the Site Selection Process for
22 Expedited Response Actions at the Hanford Site (Gustafson 1991).
23
26 While these elements may mitigate specific contamination problems through interim
25 actions, the process of final remedy selection must be completed for the operable unit or
26- aggregate area to reach closure. - The aggregation of information obtained from the LFIs and
2 interim actions may be sufficient to perform the cumulative risk assessment and to define the
2P final remedy for the operable unit or aggregate area. If the data are not sufficient, additional
29;' investigations and studies will be performed to the extent necessary to support final remedy
30 selection. These investigations would be performed within the framework and process
31 defined for RI/FS programs.
32
33 Several integration issues exist that are generic to the overall past-practice process for
34 the 200 Areas and include the following:
35
36 Future Work Plan Scope. Although the current practice for implementing RI/FS
37 (RFI/CMS) activities is through operable unit based work plans, individual LFI/IRMs
38 may be more efficiently implemented using LFI/IRM-specific work plans.
39
40 Groundwater Operable Units. A general strategy recommended for the 200 Areas is
41 to define separate operable units for groundwater affected by 200 Areas source terms.
42 This requires that groundwater be removed from the scope of existing source operable
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1 units and new groundwater-specific operable units be established. Recommendations

2 for groundwater operable units will be developed in the groundwater AAMSRs.

3
4 Work Plan Prioritization. Although priorities are established in the AAMSR for

5 operable units within the aggregate area, priorities between aggregate areas have yet to

6 be established. The integration of priorities at the 200 Areas level is considered a

7 prerequisite for establishing a schedule for past-practice activities in the 200 Areas.

8
9 It is intended that these integration issues be resolved following the completion of all

10 ten AAMSRs (Draft A) scheduled for September 1992. Resolution of these issues will be

11 based on a decisions/consensus process among the U.S. Environmental Protection Agency

12 (EPA), Washington State Department of Ecology (Ecology), and DOE. Following resolution

13 of these issues a schedule for past-practice activities in the 200 Areas will be prepared.

14
15 Background, environmental setting, and known contamination data are provided in

16 Sections 2.0, 3.0, and 4.1. This information provides the basis for development of the

17 preliminary conceptual model in Section 4.2 and for assessing health and environmental

18 concerns in Section 5.0. Preliminary applicable or relevant and appropriate requirements

171 19 (ARARs) (Section 6,0) and preliminary remedial action technologies (Section 7.0) are also

20 developed based on this data. Section 8.0, provides a discussion of the DQOs. Data needs

21 identified in Section 8.0 are based on data gaps determined during the development of the

22 conceptual model, human health and environmental concerns, ARARs, and remedial action

40 23 technologies. Recommendations in Section 9.0 are developed using all the information

24 provided in the sections which precede it.

S25
26 The Hanford Site, operated by the DOE, occupies about 1,450 km2 (560 mi2) of the

27 southeastern part of Washington north of the confluence of the Yakima and Columbia Rivers.

28 The Hanford Site was established in 1943 to produce plutonium for nuclear weapons using

29 production reactors and chemical processing plants. The PUREX Plant Aggregate Area is

30 located within the 200 East Area, near the middle of the Hanford Site. There are six

31 operable units within the PUREX Plant Aggregate Area.

32
33 The 202-A Building (PUREX Plant) was constructed for the purpose of extracting

34 plutonium, uranium, and neptunium contained in irradiated uranium fuel rods discharged

35 from the Hanford Site reactors. The PUREX chemical separation processes are based on

36 dissolving the decladded fuel rods in nitric acid and conducting multiple purification

37 operations on the resultant aqueous nitrate solution. The process steps involve fuel-element

38 decladding, uranium metal dissolution, solvent extraction, ion exchange and product load-out.

39 Some effluents from the 202-A Building are routed through the 242-A Evaporator where they

40 are concentrated prior to disposal to various waste management units.

41
. 42
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2 The PUREX Plant Aggregate Area contains a large variety of waste disposal and
3 storage facilities. High-level wastes were stored in underground single-shell and double-shell
4 tanks. Low-level wastes such as cooling and condensate water were allowed to infiltrate into
5 the ground through cribs, ditches, and open ponds. Based on construction, purpose, or
6 origin, the PUREX Plant Aggregate Area waste management units fall into one of ten
7 subgroups as follows:
8
9 * 6 (No. of waste management units) Plants, Buildings, and Storage Areas
10
I 60 Tanks and Vaults

12
13 * 40 Cribs and Drains
lb
15 * 1 Reverse Well

17r * 6 Ponds, Ditches, and Trenches
18
16' * 7 Septic Tanks and Associated Drain Fields
20c
21 * 30 Transfer Facilities, Diversion Boxes, and Pipelines
22r
230 * 2 Basins
2
25 0 6 Burial Sites
26-
27 a 63 Unplanned Releases.
28
29>' Detailed descriptions of these waste management units are provided in Section 2.3.
30
31 There are several ongoing programs that affect buildings and waste management units
32 in the PUREX Plant Aggregate Area (Section 2.7). These programs include RCRA, the
33 Decommissioning and RCRA Closure Program, the Radiation Area Remedial Action (RARA)
34 Program, the Single-Shell Tank Closure Program, and the Waste Management Program.
35 One hundred and eighteen units (primarily single-shell tanks, double-shell tanks and
36 associated transfer facilities) fall completely within the scope of one of these programs and,
37 therefore, recommendations on these units will be made by the respective programs rather
38 than in this AAMSR. An additional sixteen waste management units will be partially
39 addressed by an ongoing program in addition to the actions recommended in the PUREX
40 Plant AAMSR.
41
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1 Discussions of surface hydrology and geology are provided on a regional, Hanford

2 Site, and aggregate area basis in Section 3.0. The interpretation is based on a limited

3 number of wells and this limitation does not support a detailed delineation of waste

4 management unit specific features. The section also describes the flora and fauna, land use,

5 water use, and human resources of the 200 East Area and vicinity. Groundwater of the 200

6 East Area is described in detail in a separate 200 East Groundwater AAMSR.

7
8 A preliminary site conceptual model is presented in Section 4.0. Section 4.1 presents

9 the chemical and radiological data that are available for the different media types (including

10 surface soil, vadose zone soil, air, surface water, and biota) and site-specific data for each

11 waste management unit and unplanned release.
12
13 A preliminary assessment of potential impacts to human health and the environment is

14 presented in Section 4.2. This assessment includes a discussion of release mechanisms,

15 potential transport pathways, and a preliminary conceptual model of human and ecological

16 exposure based on these pathways. Physical, radiological, and toxicological characteristics

17 of the known and suspected contaminants at the aggregate area are also discussed.

c~18
19 Health and environmental concerns are presented in Section 5.0. The preliminary

20 qualitative evaluation of potential human health concerns is intended to provide input to the

21 waste management unit recommendation process. The evaluation includes (1) an

22 identification of contaminants of potential concern for each exposure pathway that is likely to

23 occur within the PUREX Plant Aggregate Area, (2) identification of exposure pathways

9N~ 24 applicable to individual waste management units, and (3) estimates of relative hazard based

25 on four available indicators of risk; the CERCLA Hazard Ranking System (HRS) and

26 modified HRS (mHRS), -surface radiation survey data, and Westinghouse Environmental

cm 27 Protection Group site scoring.
28
29 Potential ARARs to be used in developing and assessing various remedial action

30 alternatives at the PUREX Plant Aggregate Area are discussed in Section 6.0. Specific

31 potential requirements pertaining to hazardous and radiological waste management,

32 remediation of contaminated soils, surface water protection, and air quality are discussed.

33
34 Preliminary remedial action technologies are presented in Section 7.0. The process

35 includes identification of remedial action objectives (RAOs), determination of general

36 response actions, and identification of specific process options associated with each option

37 type. The process options are screened based on their effectiveness, implementability and

38 cost. The screened process options are combined into alternatives and the alternatives are

39 described.
40
41 Data quality is addressed in Section 8.0. Identification of 6hemical and radiological

42 constituents associated with the units and their concentrations, with a view to determine the
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contaminants of concern and their action levels, is a major requirement to execute the
Hanford Site Past-Practice Strategy. There was found to be a limited amount of data in this
regard. The section provides a summary of data needs identified for each of the waste
management units in the PUREX Plant Aggregate Area. The data needs provide the basis
for development of detailed DQOs in subsequent work plans.

Section 9.0 provides management recommendations for the PUREX Plant Aggregate
Area based on the Hanford Site Past-Practice Strategy. Criteria for selecting appropriate
Hanford Site Past-Practice Strategy paths (ERA, IRM, and final remedy selection) for
individual waste management units and unplanned releases in the PUREX Plant Aggregate
Area are developed in Section 9.1. As a result of the data evaluation process, three waste
management units were recommended for ERA, 25 units were recommended for IRMs, 25
units were recommended for LFIs which could lead to IRMs and 63 units were recommended
for final remedy selection. A discussion of the data evaluation process is provided in Section
9.2. Table ES-1 provides a summary of the results of the data evaluation assessment of each
unit. Table ES-2 provides the decision matrix patterns each unit followed in reaching the
recommendation. Recommendations for redefining operable unit boundaries and prioritizing
operable units for work plan development are provided in Section 9.3. Included in Section
9.3 are the interactions with RCRA required to disposition the 216-A-29, 216-A-10, 216-A-
36B and 218-E-12B RCRA TSD facilities. All recommendations for future characterization
needs will be more fully developed and implemented through work plans. Sections 9.4 and
9.5 provide recommendations for focused feasibility and treatability studies, respectively.
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Table ES-1. Summary of the Results of Data Evaluation Assessment

for PUREX Plant Aggregate Area. Page I of 5

Waste

Management Site ep ERA IRM LFI RA RI OPS Remarks

Cribs and Drains

216-A-1 Crib X X--

216-A-2 Crib X X

216-A-3 Crib -. .. XX -

216-A-4 Crib - XX -

216-A-5 Crib - . XX-

216-A-6 Crib - .. XX-

216-A-7 Crib - X X - -

216-A-8 Crib -- X x

216-A-9 Crib , ~JX4X4X9-3-

216-A-10 Crib , -~. XX

216-A-21 Crib _ --

216-A-24 Crib ~_. XX -

26-A-27 Crib -- . Xx-~

216-A-30 .Crib -- . XX

216-A-31 Crx - X X --

216-A-32 Crib -- . XX--

_216-A-36A Crib -- _ XX- -

_216-A-36B Crib . -. Xx

216-A-37-1 Crib - XX-

21-A372 Crib -- XX-

216-A-38-1 Crib

WHC/PUREX-4/9-24-92/03375T
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Table ES-1. Summary of the Results of Data Evaluation Assessment
for PUREX Plant Aggregate Area. Page 2 of 5

Waste
Management

Unit Site Type ERA IRM LFI RA RI OPS Remarks

216-A-41 Crib - X X - - - -

216-A-45 Crib - X X - - - -

216-A-11 French Drain - - - - X - -

216-A-12 French Drain - - - - X - -

216-A-13 French Drain - - - - X - -

216-A-14 French Drain - X X - - X RARA - Surface Contamination

216-A-15 French Drain - - - - X - -

216-A-22 French Drain -- - - - X -

216-A-26 French Drain - - - - X -

216-A-26A French Drain - - -- - X - -

216-A-28 French Drain - X X - - X RARA - Surface Contamination

216-A-33 French Drain - - - - X - -

216-A-35 French Drain - - - - X - -

- -____ -_ _ - Reverse Wells - -

299-E24-111 Injection Well - - - X - -
- - - - - Ponds, itesa and Trenches --

216-A-29 Ditch - - - - X - -

216-A-34 Ditch - - - - X - -

216-A-18 Trench ,- - - - X - -

216-A-19 Trench - - - - X - -

216-A-20 Trench - - - - X -

216-A-40 Trench - - - - X -

K
w
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Table ES-1. Summary of the Results of Data Evaluation Assessment
for PUREX Plant Aggregate Area. Page 3 of 5

Waste
Management

Unit Site Type ERA IRM LFI RA Remarks

Septic Tanks and Associated Drain Fields -

2607-EA Septic Tank/Drain Field - - - - X -

2607-EC Septic Tank/Drain Field - - - - X - -

2607-ED Septic Tank/Drain Field - -- - - X - -

2607-EG Septic Tank - - - - X - -

2607-EJ Septic Tank - - - - X - -

2607-EL Septic Tank - - - - X - -

2607-E6 Septic Tank/Drain Field -- - - - X - -

- _ _ Transfer Facilities, Diversion Boxes, and Pipelines

216-A-524 Control Structure X X

- -- -- _ _ _ _ _ Basins - -

207-A Retention Basin -- -- - X -

216-A-42 J Retention Basin - - - - X X RARA - Surface Contamination

- _ _ _ _ _ _ _ _ _ _ _ Burial Sites - - - - -

218-E-1 Burial Ground - - - - X - -

218-E-8 Burial Ground - - - - X - -

218-E-12A Burial Ground - - - - X - -

218-E-13 Burial Ground - - - - X - -

- - f nplanned Releases

UN-200-E-10 Unplanned Release - - - - X - -

UN-200-E-1 1 Unplanned Release - - - - X -- -

UN-200-E-12 Unplanned Release - - - X -

U
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Table ES-I. Summary of the Results of Data
for PUREX Plant Aggregate

Evaluation Assessment
Area.

Waste
Management

Unit Site Type ERA IRM LFI RA RI OPS Remarks

UN-200-E-13 Unplanned Release - -- - - X - -

UN-200-E-15 Unplanned Release -- - - -- X - --

UN-200-E-19 Unplanned Release - - - - X - --

UN-200-E-20 Unplanned Release - - - - X - -

UN-200-E-22 Unplanned Release - - - - X - -

UN-200-E-25 Unplanned Release - - - - X - -

UN-200-E-26 Unplanned Release - - - - X - -

UN-200-E-28 Unplanned Release - - - - X -- -

UN-200-E-31 Unplanned Release - - - -- X - -

UN-200-E-33 Unplanned Release -- - - - X - -

UN-200-E-35 Unplanned Release - -- - - X -- -

UN-200-E-39 Unplanned Release - - -- - X - -

UN-200-E-40 Unplanned Release - - - -- X - -

UN-200-E-42 Unplanned Release - - - - X - -

UN-200-E-49 Unplanned Release - - -- - X - -

UN-200-E-56 Unplanned Release - - - -- X - -

UN-200-E-58 Unplanned Release - - - - X -- -

UN-200-E-60 Unplanned Release - - - - X - -

UN-200-E-62 Unplanned Release - -- - - X - -

UN-200-E-65 Unplanned Release - - - - X - -

UN-200-E-67 Unplanned Release - - - - X -

UN-200-E-68 Unplanned Release - - - - X - -

WHC/PUREX-4/9-24-92/03375T
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Waste
Management

Unit

UN-200-E-82

UN-200-E-88

UN-200-E-94

UN-200-E-96

UN-200-E-97

UN-200-E-99

UN-200-E-114

UN-200-E-114UN-200-E-1 17

UN-200-E-142

Table ES-1. Summary of the Results of Data Evaluation Assessment
for PUREX Plant Aggregate Area.

Site Type ERA 1RM

Unplanned Release -- -

Unplanned Release --

Unplanned Release -- -

Unplanned Release --

Unplanned Release - -

Unplanned Release -.

Unplanned Release - -

Unplanned Release -- -

Unplanned Release - -

Unplanned Release -

LFI RA RI OPS Remarks

-- -- X - -

-- -- X -- -

- - X -- --

-- -- X - -

-- -- X -- --

- - X - -

-- - X - -

-- - X - -

- -- X -- -

-- - X

WHC/PUREX-4/9-24-92/03375T
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Table ES-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page I of 5

LF Final
ERA Evaluation Path IRM Evaluation Path Path Remedy

IITreat- No
Waste Management Is an ment Adverse Oper- Adverse
Unit or Unplanned ERA Path- Quan- Coneen-_ Avail- Conse- aional HIigh at Conse- Collect Data

Release Justified? Release? way? tity? tration? ability? quenees? Programs? Priority? Adequate? quences? Data? Adequate?

-- - Cribs and Drains - -

216-A-l Crib Y Y N Y N - -- Nia) N - Y -

216-A-2 Crib Y Y N - - - - - N) N - Y -

216-A-3 Crib Y Y N - - - - - N(s) N - y -

216-A-4 Crib Y Y N - - - - - Y N - Y -

216-A-5 Crib Y Y N - - - - - Y N - Y -

216-A-6 Crib Y Y Y Y N - - - Y N - Y -

216-A-7 Crib Y Y Y Y N - - - Y N - Y - 0
216-A-8 Crib Y Y Y Y N - - - Y N - Y -

216-A-9 Crib Y Y Y Y N - - - Y N - Y -

216-A-10 Crib Y Y N - - - - - Y - - - N

216-A-21 Crib Y Y Y Y N - - - Y N - Y -

216-A-24 Crib Y Y N - - - - - Y N - Y -

216-A-27 Crib Y Y N - - - - - Y N - Y -

216-A-30 Crib Y Y N - - - - - Y N - Y -

216-A-31 Crib Y Y N - - - - - N(a) N - Y -

216-A-32 Crib Y Y N - - - - - N() N - Y -

216-A-36A Crib Y Y N - - - - - Y N - Y -

216-A-36B Crib Y Y N - - - - - Y N - Y -

216-A-37-1 Crib Y Y N - - - - - N() N - Y -

216-A-37-2Crib Y Y Y Y N - - - Y N - Y -

216-A-38-1Crib N - - - - - - - N - - - Y

216-A-41 Crib Y Y N - - - - - N__) N - Y N

216-A-45 Crib Y N - - - - - N) N - Y N

WHC/PUREX-4/9-24-92/03375T
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Table ES-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 2 of 5

- LFI Final

ERA Evaluation Path IRM Evaluation Path Path Remedy

Treat- No

Waste Management Is an men! Adverse Oper- Adverse

Unit or Unplanned ERA Path- Quai- Concen- Avail- Conse- ational High Data Come- Collect Data

Release Justified? Release? way? thy? tration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate?

216-A-1 French Y Y N -.. N - - N

Drain

216-A-12French Y Y N- N _ - - N

Drain -N-

216-A-13 French Y Y N - - -

Drain

216-A-14French Y Y Y Y Y Y N Y Y N - Y -

Drain

216-A-15 French Y Y N - -
N

D rain .

216-A-22French Y Y N - -- N

Drain N - - N

216-A-26 French Y Y - N -

Drain 
t_-_ 

_ 
-- N

216-A-26A French Y Y N - -- N

Drain

216-A-28 French Y Y Y y Y Y N Y Y N Y

Drain
216-A-33French Y Y N - - N - - N

Drain

216-A-35 French YY N -- N --- N

Drain--- -
Reverse Wells

299-E34-111 
N

InjectionWell
Ponds. Ditches, and Trenches - - - ----- --------

216-A-29 Ditch N - N

216-A-34Ditch y I N - - N - - N

216-A-181Trench Y Y N 
N

216-A-19Treneh V V N N - - - N ,

WHC/PUREX-4/9-24-92/03375T
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Table ES-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. PageS of S

LF Final
ERA Evaluation Path IRM Evaluation Path Path Remedy

Treat- No
Waste Management Is an ment Adverse Oper- Adverse
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse- ational High Data Conse- Collect Data

Release Justified? Release? way? tity? tration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate?

216-A-20Trench Y Y N - - - - - N - - - N

216-A-40Trench Y Y Y Y N - - - Y N - N N

- -____ _ - Septic Tanks and Associated Drain Fields - -

2607-E6Septic N - - - - - - - N - - - N
Tank

2607-EASeptic N - - - - - - - N - - - N
Tank

2607-ECSeptic N - - - - - - - N - - - N
Tank

2607-ED Septic N - - -- - - N - - - N
Tank

2607-EGSeptic N - - - - - - - N - - - N
Tank _ _

2607-SJSeptic N - - - - - - - N - - - N
Tank

2607-ELSeptic N - - - - - - - N - - - N
Tank

____________ _______ ______ ______ ~~Basins ____________ ___ ___

207-A Retention Y Y N - - N N N
Basins _N
216-A-42 Retention Y Y Y YI Y L N Y Y N N N
Basin

.- - -- -- -- -. ___ __Burial Sites - -

218-E-1Burial Y Y Y Y N - - - Y N - N N
Ground

218-E-8Burial Y Y N - - - - - N - - - N
Ground

218-E-12ABurial Y Y Y Y N - - - Y N - N N
Ground

WHC/PUREX-4/9-24-92/03375T
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Table ES-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 4 of 5

LFI Final
ERA Evaluation Path IRM Evaluation Path Path Remedy

Treat- No
Waste Management Is an ment Adverse Oper- Adverse
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse- ational High Data Conse- Collect Data

Release Justified? Release? way? tity? tration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate?

218-E-13Burial Y Y N - - - - - N - - - N
Ground

- --- UnplaneReleases - -

UN-200-E-10 N - - - - - - - N - - - N

UN-200-E-1I N - - - - - - - N - - - N

UN-200-E-12 N - - - - - - - N - - - N

UN-200-E-13 N - - - - - - - N - - - N

UN-200-E-15 Y Y N - - - - - N - -. - N

UN-200-E-19 N - - - - - - - N - - - N

UN-200-E-20 N - - - - - - - N - - - N

UN-200-F-22 N - - - - - - - N - - - N

UN-200-E-25 Y Y N - - - - - N - - - N

UN-200-E-26 N - - - - - - - N - - - N

UN-200-E-28 N - - - - - - - N - - - N

UN-200-E-31 N - - - - - - - N - - - N

UN-200-E-33 N - - - - - - - N - - - N

UN-200-E-35 N - - -- - - - - N - - - N

UN-200-E-39 N - - - - - - - N - - - N

UN-200-E-40 N - - - - - - - N - - - N

UN-200-E-42 N - - - - - - - N - - - N

UN-200-E-49 N .- - - - - - - N - - - N

UN-200-E-56 N - - - - - - - N - - - N

UN-200-E-58 N - - - - - - - N - - - N

UN-200-E-60 N - - - - - - - N - - - N

WHC/PUREX4/9-24-92/03375T
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Table ES-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 5 of 5

LFI Final
ERA Evaluation Path IRM Evaluation Path Path Remedy

Treat- No
Waste Management Is an ment Adverse Oper- Adverse
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse- ational High Data Conse- Collect Data

Release Justified? Release? way? tity? tration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate?

UN-200-E-62 N - - - - - - - N - - - N

UN-200-E-65 N - -- - - - - - N - - - N

UN-200-E-67 N - - - - - - - N - - - N

UN-200-E-68 N - -- - - - - - N - - - N

UN-200-E-72 N - - - - - - - N - - - N

UN-200-E-8 Y Y Y Y N - - - Y N - N N

UN-200-E-94 N - - - - - - - N - - - N

UN-200-E-96 N - - - - - - - N - - - N

UN-200-E-97 N - - - - - - - N - - - N

UN-200-E-99 N - - - - - - - N - - - N

UN-200-E-100 N - - - - - - - Y N - N N

UN-200-E114 N - - -- - - - - N - - - N

UN-200-E-17 Y Y N - - - - - N - - - N

UN-200-E142 N - -- - - - - - N - - - N

(a) Site was low priority but assessed as IRM candidate because of similarities with other high priority units.
Dashes indicate decision point not reached on pathway. Evaluation branched to lower path.
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ACRONYMS AND ABBREVIATIONS (cont.)

Resource Conservation and Recovery Act
Revised Code of Washington
reduction and oxidation
remedial investigation
RCRA Facility Investigation
Radionuclide Logging System
Record of Decision
Registry of Toxic Effects of Chemical Systems
Radiation Work Permit
Superfund Amendments and Rsauthorization Act
Surveilance and Compliac Insjiection Report
Safe Drinking WAterYAct
site inspection
toxic best available control technology
to-be-considered material
toxicity characteristic leaching procedure
Transportable Grout Treatment Equipment
thermoluminescent dosimeter
total organic carbon
Tracks Radioactive Components

Hanford Federal Facility Agreement and Consent Order
transuranic
treatment, storage, or disposal
uranium trioxide
U.S. Code
U.S. Geological Survey
volatile organic compound
Washington Administrative Code
Waste Encapsulation Storage Facility
Waste Information Data System
Waste Isolation Pilot Plant
Washington Industrial Safety and Health Act
Washington State Water Pollution Control Act
Washington Public Power Supply System
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1 1.0 INTRODUCTION
2
3
4 The U.S. Department of Energy (DOE) Hanford Site in Washington State is organized
5 into numerically designated operational areas including the 100, 200, 300, 400, 600, and
6 1100 Areas (Figure 1-1). The U.S. Environmental Protection Agency (EPA), in November
7 1989, included the 200 Areas of the Hanford Site on the National Priorities List (NPL) under
3 the Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) of
9 1980. Inclusion on the NPL initiates the Remedial Investigation (RI) and Feasibility Study

10 (FS) process for characterizing the nature and extent of contamination, assessing risks to
11 human health and the environment, and selection of remedial actions.
12
13 This report presents the results of an aggregate area management study (AAMS) for the
14 PUREX Plant Aggregate Area located in the 200 Areas. The study provides the basis for

e 15 initiating RI/FS under CERCLA or under the Resource Conservation and Recovery Act
16 (RCRA) Facility Investigations (RFI) and Corrective Measures Studies (CMS). This report
17 also integrates RCRA treatment, storage, or disposal (TSD) closure activities with CERCLA

o 18 and RCRA past-practice investigations.
19
20 This chapter describes the overall AAMS approach for the 200 Areas, defines the

60 21 purpose, objectives and scope of the AAMS, and summarizes the quality assurance (QA)
22 program and contents of the report.
23

qV 24
25 1.1 OVERVIEW
26

CJ27 The 200 Areas, located near the center of the Hanford Site, encompasses the 200
28 West, East, and North Areas which contain reactor fuel processing and waste management
29 facilities.
30
31 Under the Hanford Federal Facility Agreement and Consent Order (Tri-Party
32 Agreement), signed by the Washington State Department of Ecology (Ecology), DOE, and
33 EPA (Ecology et al. 1990), the 200 NPL Site encompasses the 200 Areas and selected
34 portions of the 600 Area. The 200 NPL Site is divided into 8 waste area groups largely
35 corresponding to the major processing plants (e.g., B Plant and T Plant), and a number of
36 isolated operable units located in the surrounding 600 Area. Each waste area group is
37 further subdivided into one or more operable units based on waste disposal information,
38 location, facility type, and other site characteristics. The 200 NPL Site includes a total of 44
39 operable units including 20 in the 200 East Area, 17 in the 200 West Area, I in the 200
40 North Area, and 6 isolated operable units. The intent of defining operable units was to
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I group associated waste management units together, so that they could be effectively
2 characterized and remediated under one work plan.
3
4 The Tri-Party Agreement also defines approximately 25 RCRA TSD groups within the
5 200 Areas which will be closed or permitted (for operation or postclosure care) in

accordance with the Washington State Dangerous Waste Regulations (Washington
Administrative Code [WAC] 173-303). The TSD facilities are often associated with an
operable unit and are required to be addressed concurrently with past-practice activities under
the Tri-Party Agreement.

10
11 This AAMS is one of ten studies that will provide the basis for past-practice activities
12 for operable units in the 200 Areas. In addition, the AAMS will be collectively used in the
13 initial development of an area-wide groundwater model, and conduct of an initial site-wide
14- risk assessment. Recent changes to the Tri-Party Agreement (Ecology et al. 1991), and the
15 Hanford Site Past-Practice Strategy document (DOE/RL 1992a) establish the need and
16 provide the framework for conducting AAMS in the 200 Areas.
17-
16
19 1.1.1 Tri-Party Agreement

21r, The Tri-Party Agreement was developed and signed by representatives from the EPA,
22 Ecology, and DOE in May 1989, and revised in 1990 and 1991. The scope of the agreement
230 covers all CERCLA past-practice, RCRA past-practice, and RCRA TSD activities on the
24x- Hanford Site. The purpose of the Tri-Party Agreement is to ensure that the environmental
25 impacts of past and present activities are investigated and appropriately remediated to protect
26- human health and the environment. To accomplish this, the Tri-Party Agreement provides a
27 M framework and schedule for developing, prioritizing, implementing, and monitoring
28 appropriate response actions.
27
30 The 1991 revision to the Tri-Party Agreement requires that an aggregate area approach
31 be implemented in the 200 Areas based on the Hanford Site Past-Practice Strategy (DOE/RL
32 1992a). This strategy requires the conduct of AAMS which are similar in nature to an RI/FS
33 scoping study. The Tri-Party Agreement change package (Ecology et al. 1991) specifies that
34 10 Aggregate Area Management Study Reports (AAMSR) (major milestone M-27-00) are to
35 be prepared for the 200 Areas. Further definition of aggregate areas and the AAMS
36 approach is provided in Sections 1.2 and 1.3.
37
38
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1 1.1.2 Hanford Site Past-Practice Strategy
2
3 The Hanford Site Past-Practice Strategy was developed between Ecology, EPA, and

4 DOE to streamline the existing RI/FS and RFI/CMS processes. A primary objective of this

5 strategy is to develop a process to meet the statutory requirements and integrate CERCLA

6 RI/FS and RCRA past-practice RFI/CMS guidance into a singular process for the Hanford

7 Site that ensures protection of human health and welfare and the environment. The strategy

S refines the existing past-practice decision-making process as defined in the Tri-Party

Agreement. The fundamental principle of the strategy is a bias-for-action by optimizing the

10 use of existing data, integrating past-practice with RCRA TSD closure investigations,

11 focusing the RI/FS process, conducting interim remedial actions, and reaching early

12 decisions to initiate and complete cleanup projects on both operable-unit and aggregate-area

13 scale. The ultimate goal is the comprehensive cleanup or closure of all contaminated areas at

' 14 the Hanford Site at the earliest possible date in the most effective manner.

15
16 The process under this strategy is a continuum of activities whereby the effort is

17 refined based upon knowledge gained as work progresses. Whereas the strategy is intended

18 to streamline investigations and documentation to promote the use of interim actions to

19 accelerate cleanup, it is consistent with RI/FS and RFI/CMS processes. An important

20 element of this strategy is the application of the observational approach, in which

21 characterization data are collected concurrently with cleanup.
22
23 For the 200 Areas the first step in the strategy is the evaluation of existing information

cwj 24 presented in AAMSR. Based on this information, decisions are made regarding which

25 strategy path(s) to pursue for further actions in the aggregate area. The strategy includes

26 three paths for interim decision making and a final remedy-selection process that incorporates

cm 27 the three paths and integrates sites not addressed in those paths. As shown on Figure 1-2,

28 the three paths for decision making are the following:
C' 29

30 * Expedited response action (ERA) path, where an existing or near-term

31 unacceptable health or environmental risk from a site is determined or suspected,

32 and a rapid response is necessary to mitigate the problem

33
34 * Interim remedial measure (IRM) path, where existing data are sufficient to

35 indicate that the site poses a risk through one or more pathways and additional

36 investigations are not needed to screen the likely range of remedial alternatives

37 for interim actions; if a determination is made that an IRM is justified, the

38 process proceeds to select an IRM remedy and a focused feasibility study (FFS),

39 if needed, to select a remedy
40
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1 * Limited field investigation (LFI) path, where minimum site data are needed to
2 support IRM or other decisions, and are obtained in a less formal manner than
3 that needed to support a final Record of Decision (ROD). Data generated from a
4 LFI may be sufficient to directly support an interim ROD. Regardless of the
5 scope of the LFI, it is a part of the RI process, and not a substitute for it.

The process of final remedy selection must be completed for the aggregate area to
reach closure. The aggregation of information obtained from LFI and interim actions may be
sufficient to perform the cumulative risk assessment and to define the final remedy for the

10 aggregate area or associated operable units. If the data are not sufficient, additional
11 investigations and studies will be performed to the extent necessary to support final remedy
12 selection. These investigations would be performed within the framework and process
13 defined for RI/FS or RFI/CMS programs.

15rnIPo

16 1.2 200 NPL SITE AGGREGATE AREA MANAGEMENT STUDY PROGRAM
17
187) The overall approach and scope of the 200 Areas AAMS program is based on the
19 Tri-Party Agreement and the Hanford Site Past-Practice Strategy.
2dC'
21,1-
220 1.2.1 Overall Approach
23
24N As defined in the 1991 revision to the Tri-Party Agreement, the AAMS program for
25 the 200 Areas consists of conducting a series of ten AAMS for eight source (Figures 1-3,
26 1-4, and 1-5) and two groundwater aggregate areas delineated in the 200 East, West, and
2'4 North Areas. Table 1-1 lists the aggregate areas, the type of study, and associated operable
2 units. With the exception of 200-IU-6, isolated operable units associated with the 200 NPL
29 Site (Figure 1-5) are not included in the AAMS program. Generally, the quantity of existing
30 information associated with isolated operable units is not considered sufficient to require
31 study on an aggregate area basis prior to work plan development. Operable unit 200-IU-6 is
32 addressed as part of the B Plant AAMS because of similarities in waste management units
33 (i.e., ponds).
34
35 The eight source AAMS are designed to evaluate source terms on a plant-wide scale.
36 Source AAMS are conducted for the following aggregate areas (waste area groups) which
37 largely correspond to the major processing plants including the following:
38
39 * U Plant
40
41 * Z Plant
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1 * S Plant
2
3 * T Plant
4
5 * PUREX
5
7 * B Plant
3

^ Semi-Works
10
11 * 200 North.
12
13 The groundwater beneath the 200 Areas is investigated under two groundwater AAMS
14 on an area-wide scale (i.e., 200 West and 200 East Areas). Groundwater aggregate areas

c 15 were delineated to encompass the geography necessary to define and understand the local
16 hydrologic regime, and the distribution, migration, and interaction of contaminants emanating
17 from source terms. The groundwater aggregate areas are considered an appropriate scale for

0 18 developing conceptual and numerical groundwater models.
19
20 The U.S. Department of Energy, Richland Field Office (DOE/RL) functions as the

* 21 "lead agency" for the 200 AAMS program. Depending on the specific AAMS, EPA and/or
22 Ecology function as the "Lead Regulatory Agency" (Table 1-1). Through periodic (monthly)
23 meetings information is transferred and regulators are informed of the progress of the AAMS

01 24 such that decisions established under the Hanford Site Past-Practice Strategy (e.g., is an
25 ERA justified?) (Figure 1-2) can be quickly and collectively made between the three parties.
26 These meetings will continually refine the scope of AAMS as new information is evaluated,

CM 27 decisions are made and actions taken. Completion milestones for AAMS are defined in
28 Ecology et al. (1991) and duplicated in Table 1-1. All AAMSR are submitted as Secondary
29 Documents which are defined in the Tri-Party Agreement as informational documents.
30
31
32 1.2.2 Process Overview
33
34 Each AAMS consists of three steps: (1) the analysis of existing data and formulation
35 of a preliminary conceptual model, (2) identification of data needs and evaluation of remedial
36 technologies, and (3) conduct of limited field characterization activities. Steps 1 and 2 are
37 components of an AAMSR. Step 3 is a parallel effort for which separate reports will be
38 produced.
39
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1 The first and primary task of the AAMS investigation process involves the search,
2 compilation, and evaluation of existing data. Information collected for these purposes
3 includes the following:
4
5 * Facility and process descriptions and operational histories for waste sources

7 * Waste disposal records defining dates of disposal, waste types, and waste
S quantities
9
10 * Sampling events of waste effluents and affected media
11
12 * Site conditions including the site physiography, geology, hydrology, meteorology,

ecology, demography, and archaeology

1-57 Environmental monitoring data for affected media including air, surface water,
I rsediment, soil, groundwater, and biota.
17
187n Collectively this information is used to identify contaminants of concern, to determine
I9 the scope of future characterization efforts, and to develop a preliminary conceptual model of
26 the aggregate area. Although data collection objectives are similar, the types of information
21' collected depend on whether the study is a source or groundwater AAMS. The data
2?,, collection step serves to avoid duplication of previous efforts and facilitates a more focused
23 investigation by the identification of data gaps.
24f'J
25. Topical reports referred to as Technical Baseline Reports are initially prepared to
26 summarize facility information. These reports describe individual waste management units
2?4 and unplanned releases contained in the aggregate area as identified in the Waste Information
2& Data System (WIDS) (WHC 1991a). The reports are based on review of current and
29 historical Hanford Site reports, engineering drawings and photographs and are supplemented
30 with site inspections and employee interviews. Information contained in the reports is
31 summarized in the AAMSR. Other topical reports are used as sources of information in the
32 AAMSR. These reports are as follows:
33
34 * U Plant Geologic and Geophysics Data Package
35
36 * Z Plant Geologic and Geophysics Data Package
37
38 * S Plant Geologic and Geophysics Data Package
39
40 * T Plant Geologic and Geophysics Data Package
41
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1 * PUREX Geologic and Geophysics Data Package
2
3 * B Plant Geologic and Geophysics Data Package
4
5 * 200 North Geologic and Geophysics Data Package
6
r * Semiworks Geologic and Geophysics Data Package

o Hydrologic Model for the 200 West Groundwater Aggregate Area

10
11 * Hydrologic Model for the 200 East Groundwater Aggregate Area

12
13 * Unconfined Aquifer Hydrologic Test Data Package for the 200 West

C' 14 Groundwater Aggregate Area
15
16 * Unconfined Aquifer Hydrologic Test Data Package for the 200 East Groundwater

T 17 Aggregate Area
18
19 * Confined Aquifer Hydrologic Test Data Package for the 200 Groundwater

20 Aggregate Area Management Studies
21
22 * Groundwater Field Characterization Report
23
24 * 200 West Area Borehole Geophysics Field Characterization

25
26 * 200 East Area Borehole Geophysics Field Characterization.

c 27
28 The general scope of the topical reports related to this AAMSR is described in

0' 29 Section 8.0.
30
31 Information on waste sources, pathways, and receptors is used to develop a preliminary
32 conceptual model of the aggregate area. In the preliminary conceptual model, the release

33 mechanisms and transport pathways are identified. If the conceptual understanding of the

34 site is considered inadequate, limited field characterization activities can be undertaken as

35 part of the study. Field characterization activities occurring in parallel with and as part of

36 the AAMS process include the following:
37
38 * Expanded groundwater monitoring programs (non Contract Laboratory Program
39 [CLP]) at approximately 80 select existing wells to identify contaminants of

40 concern and refine groundwater plume maps
41
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10
1 * In situ assaying of gamma-emitting radionuclides at approximately 10 selected
2 existing boreholes per aggregate area to develop radioelement concentration
3 profiles in the vadose zone.
4
5 Wells, boreholes, and analytes are selected based on a review of existing
6 environmental data which is undertaken early in the AAMS process. Field characterization

results will be presented later in topical reports.

9 After the preliminary conceptual model is developed, health and environmental
10 concerns are identified. The purpose of this determination is to provide one basis for
11 determining recommendations and prioritization for subsequent actions at waste management

12 units. Potential applicable or relevant and appropriate requirements (ARARs) and potential
13 remedial technologies are identified. In cases where the existing information is sufficient,
14 the Hanford Site Past-Practice Strategy allows for a FFS or CMS to be initiated prior to the

15 completion of the study.
16
17r Data needs are identified by evaluating the sufficiency of existing data and by
18 determining what additional data are necessary to adequately characterize the aggregate, area,
19 refine the preliminary conceptual model and potential ARARs, and/or narrow the range of
20v remedial alternatives. Determinations are made regarding the level of uncertainty associated
21e with existing data and the need to verify or supplement the data. If additional data are
22 needed, the intended data uses are identified, data quality objectives (DQO) established and
230 data priorities set.
24
25 Each AAMSR results in management recommendations for the aggregate area including
26- the following:
27N
28 * The need for ERA, IRM, and LI or whether to remain in the final remedy
290 selection path
30
31 * Definition and prioritization of operable units
32
33 * Prioritization of work plan activities
34
35 * Integration of RCRA TSD closure activities
36
37 * The conduct of field characterization activities
38
39 * The need for treatability studies
40
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I * Identification of waste management units addressed entirely under other
2 operational programs.
3
4 The waste management units recommended for ERA, IRM, or LFI actions are
5 considered higher priority units. Lower priority waste management units will generally
h follow the conventional process for RI/FS. In spite of this distinction in the priority of sites,
7 RI/FS activities will be conducted for all the waste management units. In the case of the

3 higher priority waste management units, response operations will be followed by
) -conventional RI/PS activities, although these activities may be modified because of

10 knowledge gained through the remediation activities. In the case of the lower priority waste
11 management units, an area-wide RI/PS will be prepared which encompasses these units.
12
13 Based on the AAMSR, a decision is made on whether the study has provided sufficient
14 information to forego further field investigations and prepare a FS. An RI/FS work plan

o 15 (which may be limited to LFI activities) will be developed and executed. The background
16 information normally required to support the preparation of a work plan (e.g., site
17 description, conceptual model, DQO, etc.) is developed in the AAMSR. The future work

O 18 plans will reference information from the AAMSR. They will also include the rationale for

19 sampling and analysis, will present detailed, unit-specific DQO, and will further develop
20 physical site models as the data allows. In some cases, there may be insufficient data to
21 support any further analysis than is provided in the AAMSR, so an added level of detail in

22 the work plan may not be feasible.
23

04 24 All ten AAMS are scheduled to be completed by September 1992. This will facilitate a

25 coordinated approach to prioritizing and implementing future past-practice activities for the
26 entire 200 Areas.

N 27

28
29 1.3 PURPOSE, SCOPE, AND OBJECTIVES
30
31 The purpose of conducting an AAMS is to compile and evaluate the existing body of
32 knowledge and conduct limited field characterization work to support the Hanford Site
33 Past-Practice Strategy decision making process for an aggregate area. The AAMS process is

34 similar in nature to the RI/FS scoping process prior to work plan development and is
35 intended to maximize the use of existing data to allow a more focused RI/FS. Deliverables
36 for an AAMS consist of the AAMSR and Health and Safety, Project Management, and
37 Information Management Overview (IMO) Plans.
38
39 Specific objectives of the AAMS include the following:
40
41 * Assemble and interpret existing data including operational and environmental data
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1 * Describe site conditions
2
3 * Conduct limited new site characterization work if data or interpretation
4 uncertainty could be reduced by the work (results from this work may not be

available for the AAMSR, but will be included in subsequent topical reports)

Develop a preliminary conceptual model

9 * Identify contaminants of concern, and their distribution
10
11 * Identify potential ARARs
12
13 * Define preliminary remedial action objectives, screen potential remedial
l4"" technologies, and if possible provide recommendations for FFS
1
16 * Recommend treatability studies to support the evaluation of remedial action
l'10 alternatives
lb
19 * Define data needs, establish general DQOs and set data priorities
2Y
21% * Provide recommendations for ERA, IRM, LFI, or other actions
22
2S- * Redefine and prioritize, if necessary, operable unit boundaries
24N
25 * Define and prioritize, as data allow, work plan and other past-practice activities
26- with emphasis on supporting early cleanup actions and records of decisions
27N
28 * Integrate RCRA TSD closure activities with past-practice activities.
2P
30 Information on single-shell and double-shell tanks is presented in Sections 2.0 and 4.0
31 of selected AAMSRs. The AAMSR is not intended to address remediation related to the
32 tanks. Nonetheless, the tank information is presented because known and suspected releases
33 from the tanks may influence the interpretation of contamination data at nearby waste
34 management units. Information on other facilities and buildings is also presented for this
35 same reason. However, because these structures are addressed by other programs, the
36 AAMSR does not include recommendations for further action at these structures.
37
38 Depending on whether an aggregate area is a source or groundwater aggregate area, the
39 scope of the AAMS varies. Source AAMS focus on source terms, and the environmental
40 media of interest include air, biota, surface water, surface soil, and the unsaturated
41 subsurface soil. Accordingly, detailed descriptions of facilities and operational information
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1 are provided in the source AAMSR. In contrast, groundwater AAMS focus on the saturated

2 subsurface and on groundwater contamination data. Descriptions of facilities in the

3 groundwater AAMSR are limited to liquid disposal facilities and reference is made to source

4 AAMSR for detailed descriptions. The description of site conditions in source AAMSR

5 concentrate on site physiography, meteorology, surface water hydrology, vadose zone

geology, ecology, and demography. Groundwater AAMSR summarize regional

7 geohydrologic conditions and contain detailed information regarding the local geohydrology
S on an area-wide scale. Correspondingly, other sections of the AAMSR vary depending on
9 the environmental media of concern.

10
11
12 1.4 QUALITY ASSURANCE
13

C 14 A limited amount of field characterization work is performed in parallel with

15 preparation of the AAMSR. To help ensure that data collected are of sufficient quality to
16 support decisions, all work will be performed in compliance with Quality Assurance, DOE
17 Order 5700.6C (DOE 1991), as well as Westinghouse Hanford's existing QA manual WHC-

18 CM-4-2 (WHC 1988a), and with procedures outlined in the QA program plan WHC-EP-0383

19 (WHC 1990a), specific to CERCLA RI/FS activities. This QA program plan describes the

20 various plans, procedures, and instructions that will be used by Westinghouse Hanford to

21 implement the QA requirements. Standard EPA guidance documents such as the USEPA

22 Contract Laboratory Program Satement of Work for Organic Analysis (EPA 1988a) will also

23 be followed.
e 24

25
26 1.5 ORGANIZATION OF REPORT
27
28 In addition to this introduction, the AAMSR consists of the following nine sections and

29 appendices:
30
31 * Section 2.0, Facility, Process and Operational History Descriptions, describes the

32 major facilities, waste management units, and unplanned releases within the

33 aggregate area. A chronology of waste disposal activities is established and waste

34 generating processes are summarized.
35
36 * Section 3.0, Site Conditions, describes the physical, environmental, and
37 sociological setting including, geology, hydrology, ecology, meteorology, and
38 demography.
39
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1 e Section 4.0, Preliminary Conceptual Model, summarizes the conceptual
2 understanding of the aggregate area with respect to types and extent of
3 contamination, exposure pathways and receptors.
4
5 * Section 5.0, Health and Environmental Concerns, identifies chemicals used or

disposed within the aggregate area that could be of concern regarding public
health and/or the environment and describes and applies a screening process for
determining the relative priority of follow-up action at each waste management

9 unit.
10
11 * Section 6.0, Potentially Applicable or Relevant and Appropriate Requirements,
12 identifies federal and state standards, requirements, criteria, or limitations that

may be considered relevant to the aggregate area.

153 * Section 7.0, Preliminary Remedial Action Technologies, identifies and screens
10 potential remedial technologies and establishes remedial action objectives for
I7 environmental media.
IV8
1 Section 8.0, Data Quality Objectives, reviews QA criteria on existing data,
20' identifies data gaps or deficiencies, and identifies broad data needs for field
21, characterization and risk assessment. The DQO and data priorities are
22 established.
23
24 * Section 9.0, Recommendations, provides guidance for future past-practice
25. activities based on the results of the AAMS. Recommendations are provided for
26 ERA at problem sites, IRM, LFI, refining operable unit boundaries, prioritizing
2V4 work plans, and conducting field investigations and treatability studies.
2&
29 * Section 10.0, References, list reports and documents cited in the AAMSR.
30
31 * Appendix A, Supplemental Data, provides supplemental data supporting the
32 AAMSR.
33
34 The following plans are included and will be used to support past practice activities in
35 the aggregate area:
36
37 * Appendix B: Health and Safety Plan
38
39 * Appendix C: Project Management Plan
40
41 * Appendix D: Information Management Overview.
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Community relations requirements for the PUREX Plant Aggregate Area can be found
in the Community Relations Plan for the Hanford Federal Facility Agreement and Consent
Order (Ecology et al. 1989).

0
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Hanford Past Practice RI/FS (RFI/CMS) Process
The process Is defined as a combination of Interim cleanup actions (Involving concurrent
characterization), field investigations for final remedy selection where interim actions are
not clearly justified, and feasibiiltyltreatability studies.
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Table 1-1. Overall Aggregate Area Management Study (AAMS) Schedule for
the 200 NPL Site.

Lead
Operable Regulatory

AAMS Title Units AAMS Type Agency M-27-00 Interim Milestones
U Plant 200-UP-1 Source Ecology M-27-02, January 1992

200-UP-2
200-UP-3

Z Plant 200-ZP-1 Source EPA M-27-03, February 1992
200-ZP-2
200-ZP-3

S Plant 200-RO-1 Source Ecol I M-27.04, March 1992
200-RO-2
200-RO-3' - -
200-R04 \ -

T Plant 200-TP-1 Source EPA M-27-05, April 1992
200-TP-2
200-TP-3
200-TP-4
200-TP-5
200-TP-6
200-SS-2

PUREX 200-PO-1 Source Ecology M-27-06, May 1992
200-PO-2
200-PO-3
200-PO-4
200-PO-5
200-PO-6

B Plant 200-BP-1 Source EPA M-27-07, June 1992
200-BP-2
200-BP-3
200-BP-4
200-BP-5
200-BP-6
200-BP-7
200-BP-8
200-BP-9
200-BP-10
200-BP-11
200-IU-6
200-SS-1 -

Semi-Works 200-SO-1 Source Ecology M-27-08, July 1992
200 North 200-NO-1 Source EPA M-27-09, August 1992
200 West NA Groundwater EPA/Ecology M-27-10. September 1992
200 East NA Groundwater EPA/Ecology M-27-11, September 1992

WHC(PUREX-4)\9-23-92\03372T
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1 2.0 FACILITY, PROCESS AND OPERATIONAL HISTORY DESCRIPTIONS
2
3
4 Section 2.0 of the aggregate area management study (AAMS) presents historical data
5 on the PUREX Plant Aggregate Area and detailed physical descriptions of the individual
6 waste management units and unplanned releases. These descriptions include historical data
7 on waste sources and disposal practices and are based on a review of current and historical
8 Hanford Site reports, engineering drawings, site inspections, and employee interviews.
9 Section 3.0 describes the environmental setting of the waste management units. The waste

10 types and volumes are qualitatively and quantitatively assessed at each waste management
11 unit in Section 4.0. Data from these three sections are used to identify contaminants of
12 concern (Section 5.0), potential applicable or relevant and appropriate requirements (ARARs)
13 (Section 6.0), and current data gaps (Section 8.0).
14
15 This section describes the location of the PUREX Plant Aggregate Area (Section 2.1),
16 summarizes the history of operations (Section 2.2), describes the facilities, buildings, and
17 structures of the PUREX Plant Aggregate Area (Section 2.3), and describes PUREX Plant
18 Aggregate Area waste generating processes (Section 2.4). Section 2.5 discusses interactions
19 with other aggregate areas or operable units. Sections 2.6 and 2.7 discuss interactions with
20 the Resource Conservation and Recovery Act (RCRA) and other Hanford programs.
21

622
23 2.1 LOCATION
24
25 The Hanford Site, operated by the U.S. Department of Energy (DOE), occupies about
26 1,450 ln 2 (560 ni 2) of the southeastern part of Washington State north of the confluence of
27 the Yakima and Columbia Rivers (Figure 1-1). The 200 East Area is a controlled area of
28 approximately 15 km 2 (6 mi2) near the middle of the Hanford Site. The 200 East Area is

, 29 about 10 km (6 mi) from the Columbia River and 20 km (12 mi) from the nearest Hanford
30 boundary. There are 20 operable units grouped into three aggregate areas in the 200 East
31 Area (Figure 1-3). The PUREX Plant Aggregate Area (consisting of operable units
32 200-PO-1, 200-PO-2, 200-PO-3, 200-PO-4, 200-PO-5, and 200-PO-6) lies in the eastern
33 portion of the 200 East Area (Figure 1-3). The locations of the buildings and waste
34 management units are shown on Plate 1. Plate 2 shows the topography of the PUREX Plant
35 Aggregate Area. The media sampling locations are depicted on Plate 3.
36
37
38 2.2 HISTORY OF OPERATIONS
39
40 The Hanford Site, established in 1943, was originally designed, built, and operated to
41 produce plutonium for nuclear weapons using production reactors and chemical reprocessing
42 plants. In March 1943, construction began on three reactor facilities (B, D, and F Reactors)
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1 and three chemical processing facilities (B, T, and U Plants). After World War H, six more
2 reactors were built (H, DR, C, KW, KB, and N Reactors). Beginning in the 1950's, energy
3 research and development, isotope use, and other activities were added to the Hanford
4 operation. In early 1964, a presidential decision was made to begin shut down of the
5 reactors. Eight of the reactors were shut down by 1971. The N Reactor operated through
6 1987 and was placed on cold standby status in October 1989. Westinghouse Hanford was
7 notified September 20, 1991 that they should cease preservation and proceed with activities
8 leading to a decision on ultimate decommissioning of the reactor. These activities are scoped
9 within a N Reactor shutdown program which is scheduled to be completed in 1999.
10
11 Operations in the 200 Areas (West and East) are mainly related to separation of special
12 nuclear materials from spent nuclear fuel. Spent nuclear fuel is fuel that has been withdrawn
13 from a nuclear reactor following irradiation. The 200 East Area consists of two main
1& processing facilities (Figure -1-4):
15
16- 202-A Building (PUREX Plant), where recovery of uranium and plutonium from

?16 N Reactor fuels took place
18
19' * 221-B Building (B Plant), where plutonium was separated from uranium and the
29, bulk of the fission product separation took place.
21
22r The 200 Areas also contain nonradioactive support facilities, including transportation
230 maintenance buildings, service stations, and coal-fired powerhouses for process steam
24 production, steam transmission lines, raw water treatment plants, water-storage tanks,
2§" electrical maintenance facilities, and subsurface sewage disposal systems.
26-,
27 The major processes conducted at PUREX Plant Aggregate Area have been involved
2V with uranium and plutonium recovery. A PUREX Plant Aggregate Area timeline is
29. schematically illustrated in Figure 2-1.
30
31 The 202-A Building (PUREX Plant) is one of the primary PUREX Plant Aggregate
32 Area facilities. The PUREX process is an advanced solvent extraction process that uses a
33 tributyl phosphate in normal paraffin hydrocarbon solvent for recovering uranium and
34 plutonium from nitric acid solutions of irradiated uranium. This process was utilized
35 between 1955 and 1972. After 11 years of non-operation, the building resumed operations in
36 November 1983. The 202-A Building ceased operating in 1990 and is currently in standby
37 mode.
38
39 The 241-A Tank Farm contains six single-shell tanks constructed in the mid-1950's.
40 1'ur tanks were rctiral in 1980, two cf the tanks, 241 A 101 and 241 A 105, wre retired
41 1975 and 1971, rznpcctivzly. These tanks received mixed waste from the plutonium iM 4
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1 extraction (PUREX) plutenium reeevery-process. All of the tanks ae currently inaean
2 each has undergone itial stabiizatio.
3
4 The 241-AX Tank Farm contains four single-shell tanks constructed in the mid-1960's
5 and retired in the early 1980's. These tanks received mixed waste from the 202-A Building
6 and the 221-B Building. All of the tanks are currently inactie and each has undergone
7 initial stabilizatient
8
9 The 241-C Tank Farm contains 16 single-shell tanks constructed during the mid-1940's

10 and retired in the late 1970's-te-mid4980's. These tanks primarily received high-level waste
11 from the bismuth phosphate process used in the 221-B Building. The tanks in the 241-C
12 Tank Farm also received waste from the 201-C Building (Semiworks) and laboratory waste
13 from Lh 2 EBuilding 209-B-(Critical Mass Laboratory). Al of the tanks are cu
14 inactie and each has undergone initial stabiization. A detailed description of the MW
15 initial-stabilization process for the tank farms is discussed in Section 2.3.2.
16
17 The 241-AN Tank Farm contains seven double-shell tanks constructed during the early-
18 1980's. These tanks primarily receive dilute non-complexed waste and double-shell slurry
19 feed. Waste from these tanks is processed in the 242-A Evaporator. Prier to the evaperater
20 proccss, the waste is sampled and analyzed for parmeters such as visual acance, peren.21 solids, exotherms, tota organic carbon (TOC), gamma energy spectrumf, p1l, and for spcic

022 ions including plutoniium, uraim, and americium. All of the tanks arc currently active.
, 23

24 The 241-AP Tank Farm contains eight double-shell tanks constructed during the mid-
C 25 1980's. These tanks primarily receive Immonia Icrubber feed and dilute non-complexed

26 customer waste. Customer waste is material that is not associated with processing plant
27 activities. The tanks in the 241-AP Tank Farm also receive double-shell slurry feed and
28 cladding removal waste. Prior to the evaporator process, the waste is sampled nd analyz

or 29 for parmeters such as visual appearance, percent solids, emotherms, toa orgaic carbon,
30 gamma energy spectrm, pH, and for specific ions including plutonium, uraium,
31 amncrnm. All of the tanks arc currently active.
32
33 The 241-AW Tank Farm contains six double-shell tanks constructed during the late-
34 1970's. These tanks receive double-shell slurry feed, dilute non-complexed waste,
35 decladding supemate, and transuranic (TRU) sludge. Prir to the evapmtor process, th
36 waste is sampled and analyze for paamete such as visual appeaance, percent s
37 exotherms, total organic carbon, gamma energy spectm, p1l, and for specific ions
38 including plutonim, neptuni, technetium, and americium. All of the tanks are currenty
39 aetiver
40
41 The 241-AY Tank Farm contains two double-shell tanks constructed during the late-
42 1960's. These tanks receive strontium- and cesium-depleted, neutralized high-level waste
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I from B Plant, double-shell slurry feed, dilute non-complexed waste, and dilute complexed
2 waste. Neutralized high-level waste is process waste from the first cycle processing of fuel
3 rods which have been treated for disposal to underground storage tanks. Priert -the
4 cvapcmtcr procoss, the waste is staplo and analyzed for pauncers suceh as visua
5 appeannoc, percont solids, exth...ms, TOCG, gaimn energy speetrum, p1l, and for speeific
6 ions including plutonium, strontium, neptunium, and amoiziumn. AMl of the tanks arc
7 etrrenftly-aetive-
8
9 The 241-AZ Tank Farm contains two double-shell tanks constructed during the mid-
10 1970's. These tanks primarily receive dilute high-strontium waste from B Plant, double-shell
11 slurry feed, and non-complexed waste. Prier to the evaporter procoss, the waste is smpd
12 and anazed fcr pammeters such as visual appearae, percont spilt, excthzrms, TOG,
13 gamma energy spectrum, pH. and for specific ions including plutonium, strtium,
14 neptunium, and americium. Al of the tanks arc curny aetive.

14.
17 2.3 FACILITIES, BUILDINGS, AND STRUCTURES

19 The PUREX Plant Aggregate Area contains a variety of facilities that were involved inig waste generation, transfer, treatment, storage, or disposal. Radiologically contaminated
1" processing wastes were discharged to the soil column through cribs, trenches, and other

22) facilities. Wastes which were not normally contaminated, but have the potential to contain
243 radionuclides, such as cooling water and condensate water, were allowed to infiltrate into the

ground through ponds and open ditches. Radiologically contaminated waste types are defined
25 in DOE Order 5820.2A (DOE 1988a):
26
27 * High-Level Waste is defined as: highly radioactive waste material that results
284 from the reprocessing of spent nuclear fuel, including liquid waste produced
2g directly in reprocessing and any solid waste derived from the liquid, that contains
3 a combination of t ~ansu~anie-fIRU) waste and fission products in concentrations
31 as to require permanent isolation.
32
33 * TRU waste is defined as: without regard to source or form, radioactive waste
34 that at the end of institutional control periods is contaminated with alpha-emitting
35 transuranium radionuclides with half-lives greater than 20 years and
36 concentrations greater than 100 nCi/g at the time of assay. Heads of Field
37 Elements can determine that other alpha contaminated wastes, peculiar to a
38 specific site, must be managed as TRU waste.
39
40 * Low-Level Waste is defined as: radioactive waste, not classified as high-level
41 waste, TRU waste, spent nuclear fuel, or Ile(2) byproduct material as defined by
42 this Order. Test specimens of fissionable material irradiated for research and
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1 development only, and not for the production of power or plutonium, may be
2 classified as low-level waste, provided the concentration of TRU waste is less
3 than 100 nCi/g.
4
5 * Byproduct Material is defined as: (a) Any radioactive material (except special
6 nuclear material) yielded in, or made radioactive by, exposure to the radiation
7 incident or to the process of producing or utilizing special nuclear material. For
8 purposes of determining the applicability of RCRA to any radioactive waste, the
9 term "any radioactive material" refers only to the actual radionuclides dispersed

10 or suspended in the waste substance. The nonradioactive hazardous waste
11 component of the waste substance will be subject to regulation under RCRA.
12 (b) The tailings or waste produced by the extraction or concentration of uranium
13 or thorium from any ore processed primarily for its source material content. Ore
14 bodies depleted by uranium solution extraction operations and which remain
15 underground do not constitute "byproduct material."

- 16
17 Based on construction, purpose, or origin, the PUREX Plant Aggregate Area waste
18 management units fall into one of ten subgroups as follows:

O 19
20 * Plants, Buildings, and Storage Areas (Section 2.3.1)

22 a Tanks and Vaults (Section 2.3.2)
23
24 * Cribs and Drains (Section! 2.3.3)

C-4 25
26 * Reverse Wells (Section 2.3.4)
27

M 28 * Ponds, Ditches, and Trenches (Section 2.3.5)
29

0' 30 * Septic Tanks and Associated Drain Fields (Section 2.3.6)
31
32 * Transfer Facilities, Diversion Boxes, and Pipelines (Section 2.3.7)
33
34 * Basins (Section 2.3.8)
35
36 0 Burial Sites (Section 2.3.9)
37
38 * Unplanned Releases (Section 2.3.10).
39
40 Table 2-1 presents a list of the waste management units within the PUREX Plant
41 Aggregate Area. IF'' addtio WIN sN e
42 1 mF9_r MOIIO"

42C(PUEX-a4- mnagmn unit is lised a2s e7ither a9ti2/c

* 43 management units do nt currfenly reeive wastes, nor mr they intended to eeive wastes i
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1 the future. Active waste managemnent units are in operation and will receive wastes inth
2 future. Units that arc on standby arc eonsidered active (DOE/Rl 1992a). In additionl,th
3 aggreagete aecotins a number of unplanned release sites. There are two vaieties 31
4 unplanned releases: LINs and LJI'll. Unplaed releases designated as 1449 are consided
5 separate waste managment units (i.e., road spills). Unplanned releases designated asUfi
6 are associated with speeific waste management units (i.e., U-PR 200 E 66). The locations of
7 the waste management units are shown on separate figures for each waste management group
8 M on Plate 1. Figure 2-1 summarizes the operational history of each of the waste
9 management units (WHO 19914 DOE/Pt 1991a). Tables 2-2 and 2-3 summarize data
10 available regarding the quantity and types of wastes disposed of to the waste management
11 units. These data have been compiled from the Waste Information Data System (WIDS)
12 inventory sheets (WHO 1991a) and from the Hanford Inactive Site Survey (HISS)g4 i
13 (DOE 1986)-daftabase. These inventories include all of the contaminants reported in the
14a databases, but do not necessarily include all of the contaminants disposed of at each Mtkel.
15 0601 M .t In the foilowing sections, each waste management unit is described within
16r the context of one of the waste management unit types.

18
1P' 2.3.1 Plants, Buildings, and Storage Areas
29,7
21 Plants and buildings are not generally identified as ~& ~~ waste management
2f- units according to the Hanford Federal Facility Agreement and Consent Order (Tri-Party
23D Agreement- Heo gy t al. 1990) and will generally be addressed under the upsFafie
24 D u6j4 flogram. The program is responsible for the
2 sureillance maintenance and decommissioning of surplus facilities within the methg
26- Hanfd-Environmental Restoration Programs. Section 2.7 details interaction of the Hanford
27 programs. Because several of the PUREX Plant Aggregate Area plants or buildings were the
2 V primary generators of waste disposed of-within the PUREX Plant Aggregate Area, a
293% description of these is provided in Section 2.3.1.1. The PUREX Plant Aggregate Area
30 plants and buildings that are also waste management units are addressed in Section 2.3.1.2.
31 Some plants and buildings are or contain R RA treatment, storage, or disposal (TSD)
32 facilities. A description of such facilities is providedin Section 2.6. The locations of plants
33 and buildings in the aggregate area are shown en-%Figure 2-2.
34
35 The 202-A Building-fPWgA-Pctio, the 241-A-431 Building (Condenser Building),
36 and the 293-A Building (offgas treatment and acid recovery) were the primary generators of
37 waste within the aggregate area. Tis-: an, and the buildings associated with
38 y, will be described in the following sections.
39
40 Other buildings and stuctures located within the aggregate area are not addressed in
41 this study and will be closed through a separate decontamination and decommissioning
42 process. These structures include:
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1 0 241-A-401 Condenser House (coolant building)
2
3 * 291-A Building (fan control house ad9 Sc)
4
5 291 A 1 Stack (stack inside 291 A Buildig)
6
7 0 241-AX-801-B Building
8
9 * 203-A Building (acid pumphouse)

10
11
12
13
14
15 * 242-A Evaporatord Building.
16

rj 17 2.3.1.1 Process Facilities
18
19 2.3.1.1.1 202-A Building. The 202-A Building (PUR X-Pan-was one of the

ro 20 primary sources of waste in the PUREX Plant Aggregate Area and it is the dominant
* 21 physical structure within the area.

.O 23 The 202-A Building was constructed between 1953 and 1955 as a chemical separation
24 facility and then operated until 1972.' The building began operation again in November 1983
25 and is still considered an active facility-site. It was the last of five Hanford Site canyon

- 26 buildings to be built. The term "canyon" comes from the large size and the canyon-like
27 appearance of the upper galleries. The main purpose for this facility was to extract
28 plutonium, uranium, and neptunium contained in irradiated uranium fuel rods discharged

0' 29 from Hanford Site reactors.
30
31 The 202-A Building is a reinforced concrete structure 306 m (1,005 ft) long, 36 m (119
32 ft) wide at its maximum, and 30 m (100 ft) high. The structure has about 12.2 m (40 ft) ef
33 the-height-below grade. The building consists of three main structural components: (1) a
34 thick-walled, concrete canyon in which the equipment for radioactive processing is contained
35 (in cells below grade); (2) the pipe and operating-(P&O), sample, and storage galleries; and
36 (3) a steel-and-transite annex that houses offices, process control rooms, laboratories, and the
37 building services. The portion of the canyon below grade is subdivided into a row of process
38 equipment cells paralleled by a ventilation air tunnel and a pipe tunnel through which
39 intercell solution transfers are made. The air tunnel exhausts the ventilation air from the
40 cells to the ventilation filters and stack. Running nearly the full length of the canyon
41 building, above the cells and pipe trench, is a craneway for three gantry-type maintenance
42 cranes. These cranes are used to handle cell cover blocks, remotely remove and replace

0HC(PUREX-4)/9-29-92/03377A

2-7



DOE/RL-92-04
Draft B

1 process cell equipment, and charge irradiated fuel into the dissolvers. The galleries contain
2 service piping to the cells; samplers for obtaining process samples, and electrical switchgear.
3 The service section, next to the galleries, consists of two separate annexes. The larger annex
4 contains the maintenance shops, offices, lunchroom, locker room, radiation zone entry lobby
5 [special work permit lobby], blower room, a switchgear room, compressor room, central
6 control room, and the aqueous makeup unit-(AMU). The smaller annex contains the
7 analytical laboratory, the headend control room, and a switchgear room.
8
9 The PUREX chemical separation processes are based on dissolving the decladded fuel
10 rods in nitric acid and conducting multiple purification operations on the resultant aqueous
11 nitrate solution. The process steps involve fuel-element decladding, uranium metal
12 dissolution, solvent extraction, ion exchange, and product load-out.
13
140 Volume one of the Haerd Rng stem Evaldwn of GERGL4I mav ive Wc site
15 a Hanford (Etennler et al. 1983) provides the folowing generic descriptin of these
16 preeesses:
171
1onium cladding on fuel elemens in removed in an ammonium fluorde amou

I nif~te(A1'AN) solution. Ammonium fluoride reacts with the zirconium, resulting i
2VY soluble zirconium comfpound. The aimmonia and hydrogent evolved during decladding

2), present a potentia combustion hazard. Therefore, hydrogen is converted to amonia
22 by reaction with ammonium nitrte present in the AFAN solution. A majority of fu

2V proceessed through the 202 A Building !was aluminum cld. This cladding wan
24,4 dissolved with ?&aOII. Gas released from the dissolver is teated to rece iodine mn a
25 silver reactor, acid vapors are absorbed, and is onl thent relcaacd to the atmosphere.

2&-The offgaocoa are treated with hydrogen peroidde to remove nitrogen oxides befr

28
259' Declad fuel elements are dissolved in nitri acid for the solvent extraction process. A
30 organic solvent is used to separate the uranium, plutoniulm and neptunium from
31 associated fission products and from each other. The oranic solvent used int a series
32 of extraction and stripping operations is a 30% tributyl phosphate solution in a normal
33 paraffin hydrocarbont (ker. &ne) diluent. The first extraction cycle separates the bul
34 cf the fission products fom the pltonium uraiumad neptunium; the fission
35 preducts remain in the aqueus phase. Te organic phase is sent to the prtitning
36 cycle where the plutonium is paitiined from the uranium and neptunium.Th
37 plutonium strem is roeuted thoeugh two additional solvent extraction cycles-forfRathe.
38 puriafiain. After purfiin, the plutium stem is concentated. FRom 1956 to
39 197-2, the coentated plutonium nitate solution wan sent to the plutoniuma finlishk
40 operations located in the 200 West Area. When the PUIUZX Plant resumed operations
41 in 1983, another faclit (the PUPDC Plant) was added tha produced plutonium oxide
42 froem the plutnium nitrate.
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2 routed to tha final uranium cycle where noptunium is separated. The aqueouas

5the uranium from: the organic stream with an aqueous nitic acid solutin; concentraio
6 of the aqueous solution foilows. The uranium: product, uranyl nitfate hexahydrate, is
7 then stored in tmnks until it is shipped (via tfuck) to the Uranium Oxide (tY%-Plant-i
8 the 200 West Area.
9

10 A porhon of the eoncentmated neptunium solution from the final uranium cycle is seat
11 to the neptunium rccaveiy and purfication cycle. la this cycle, neptuniumt is separated
12 from the uraniuma, plutonium, and the remaining fission products in the neptunium
13 stem. This separatio is accomplished by a series of extractions and ion exchange
14 columns. The plutoniuma and uranium fractions are recycled to the backeyele waste
15 sftrcm and partitioning cycle, respectively.
16
17 Supporting process systems include organic solvent decontamination and recovery,
18 nitric acid recover;, and waste concentration: and recovery (Steamer et al. 1988).

O 19
20 Several unplanned release locations are in the vicinity of the 202-A Building. These
21 are UN-200-E-13, UN-200-E-19, UN-200-E-25, UN-200-E-26, UN-200-E-28, UN-200-E-31,
22 UN-200-E-35, UN-200-E-58, UN-200-E-65, UN-200-E-96, UN-200-E-97, UN-200-E-114,

q 23 and UN-200-B-142. These unplanned releases range from contaminated tumbleweeds to
24 leaks in a diversion box.
25
26 KW ENO

27
28 , 4*.'u*nzatio Tk
29
30 2.3.1.1.2 293-A Building. The 293-A Building (Offgas Treatment Facility) removes
31 nitrogen oxides from the dissolver offgas stream then converts the nitrogen oxides to nitric
32 acid. The nitric acid is then recycled into the PUREX process via the 206-A Building. This
33 process does not operate during standby conditions.
34

36
37 2.3.1.2 Waste Management Unit Buildings
38
39 2.3.1.2.1 241-A-431 Building. The 241-A-431 Building (Tank Farm Ventilation
40 Building) was in operation from 1955 to 1969. It is located in the southeastern corner of the
41 241-A Tank Farm. This building is also known as a condenser building. It-eefitains
42 mdioactively contaminated equipment and concrete. The contminatin levs are esimated
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1 at 6 Gi zf beta radicactivity (WHC 1991a). This building provided offgas de-entrainment for
2 the 241-A Tank Farm and also received the 296-A-11 Stack drainage.
3
4 The 241-A-431 Building is a concrete structure, 8 m (25 ft) high, with the lower 4.9 m
5 (16 ft) below grade. The walls are 20 cm (8 in.) thick and the unit is divided into two
6 sections. One section is 3 x 5 x 3 m (10 x 16 x 19 ft) high and houses the ventilation
7 equipment. The other section is 3 x 5 x 8 m (lr x 16 x 25 ft) high and houses the de-
8 entrainment equipment.
9
10 q s
11
12 2.3.1.2.2 204-AR Waste Unloading Station. The 204-AR Waste Unloading Station is a
13 two-story, structural steel, reinforced-concrete building located 91 m (300 ft) west of the
1b 241-A Tank Farm. The facility started operating in 1982 and is still active. The waste
i unloading station is designed to receive various wastes via rail cars and to pump the wastes

to the double-shell tank farms. The 204-AR facility provides agitation, neutralization, nitrite
l'h addition, and sampling of the tank car liquid wastes as well as hydraulic sluicing of the tank
I cars to remove residual solids (Bixler et al. 1981).

2o: The facility receives wastes generated from decontamination and regeneration
2 operations in the 100 Area$; from recovery fabrication, and laboratory operations in the 300
22 Area; and from decontamination operations in the 400 Area. The waste is chemically
23) adjusted in-line during pumpout to the double-shell tanks to meet corrosion specifications. A

catch tank is located beneath the facility and currently contains 1,966 L (520 gal) of waste.

2.3.1.2.3 Grout Treatment Facility. The Grout Treatment Facility (GTF) is located on the
2!9 eastern edge of the PUREX Plant Aggregate Area and occupies 1 km2 (0.4 mi2). The GTF
30 was developed for the handling, immobilization, and disposal of waste. This provided an
31 alternative for traditional disposal of low-level tank waste to waste management units (i.e.,
32 cribs, french drains, etc.). The Transportable Grout Treatment Equipment (TGE) consists of
33 a dry-blended solids feed and lag storage system and ef-mixing and pumping equipment.
34 The dry solids | is stored and blended at the Dry Materials Receiving and Handling
35 Facility. Th 41-AP-102 and 241-AP-104 <~ ]-ghlTk are used as the liquid waste
36 feed tanks. Waste materials are transferred from the waste tanks to the TGE via
37 underground and shielded aboveground pipes. The TGE then prepares grout slurries adjacent
38 to the near-surface disposal sites. The grout is produced by mixing the liquid waste feed
39 stream with the dry-blend solids formulated for a specific waste stream. Following mixing,
40 the TGE pumps the grout to a designated disposal vault. Each vault is a concrete structure
41 10 mn by 15 m by 3 m deep (33 ft by 45 ft by 125 )
42 The vaults are lined with a geomembrane liner to prevent dewatering of the grout to the

WHC(PUREX-4)/9-29-92/03377A
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1 environment. In addition, a leachate collection system is installed gby each vault. Each
2 vault has a capacity of approximately 5,000 m3  7, f± ) of grouted waste. Grouted waste
3 in a vault solidifies or cures in about 28 days.
4
5 NIOp
6
7 2.3.1.2.4 241-C-801 Support Facility. The 241-C-801 Cesium Loadout Facility is located
8 within the 241-C Tank Farm. This support facility started operating in 1962 and stopped
9 operating in 1976. The building is

10 d x x 32x 6 x 28 M The bottom ( ft) of the building is constructed
11 of concrete while the remainder of the building is standard 22 gage prefabricated metal 4 m
12 (12 ft) high. Trucks equipped with ion exchange casks were backed into the building and
13 supernate was pumped from t 24l-C- 105 ,sh ak to recover cesium. The casks
14 were then sent offsite to Oak Ridge, Tennessee. The building consists of a loadout room, an
15 operations room, and a valve pit.

C' 16
?fl 17 anned r s s e with th*s Z*4t.

18
0 19 2.3.1.2.5 242-A BuiliEv rt. The 242-A Evaporator/Crystallizer is located just

20 north of the 241-AW Double-Shell Tank Farm. The 242-A Buildinggvpra' contains the
21 evaporator vessel, supporting process equipment, and the principal process components of the
22 evaporator-crystallizer system. Section 2.4.2 e d the 242-A Evaporator waste

.o 23 volume reduction process in greater detail.
24

0425
- 26

27 2.3.1.2.6 244 AR Lif Stntioniff-R 200 E 70. The 211 AR Lift Station is locatod betwecn
28 toe 241 AX and 241 A-Y Tank Farms. The ift station hogan oportfing in 1975 and is still

a" 29 aetier-
30
31 A t~ical lift station Mocldes a filor pit, pump pit, and a tank vault, which containsa
32 catch tank; howevor, no information was found specific to the 211 AR Lif Staion. The lift
33 ttion is used to transport waste solutions froma proocssing and decontnniinatin opcmations.
34
35 One unplancd roleasc (UPR 200 E 70) is aszociated with ths unit. Contamfination was
36 spread during a jumper romeval at toe ift sta. The contamination ccnsistcd of unknown
37 betagamima with roadings of 1,000 to 5,000 ct'mint and an isolato area at 100,000 ct/ma.
38 The am& was deeontaniinatcd to backgrund radintion levels and stabilized.
39
40 2.3.2 Tanks and Vaults

41
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1 Tanks and vaults were constructed Af4rd01 to handle and store liquid
2 wastes generated by uranium and plutonium processing activities. Several types of tanks are
3 present in the U. Pln ,aggregate 4rea including 65 catch tanks, sewing-taH6s an
4 .tmetek2 .ige-hl .ak 2. .obeseltns2vuls n itsai The
5 catch tanks are generally associated with diversion boxes and other transfer units, and were
6 designed to accept overflow and spills. Storage tanks were used to oollcct and ztarz Iaz

7 quantities zf lquid wasts. b 'anks that ar crtysedt

14
116

17

24,

23M

26 There are three single-shell tank facilities considered within the scope of this PUREX
27 Plant doub$e-shgat a banagmn ud: the 241-A Tank Farm, the 241-AX Tank
2 ns4 Farm, and the 241-C Tank Farm. The 241-A Tank Farm consists of six single-shell tanks
2& with capacities of 3,785,000 L (1,000,000 gal), the 241-AX Tank Farm consists of four
30 single-shell tanks with capacities of 3,785,000 L (1,000,000 gal), and the 241-C Tank Farm
31 consists of sixteen single-shell tanks, twelve with capacities of 2,017,000 L (533,000 gal) and
32 four with capacities of 208,000 L (55,000 gal). h2AX 4Ft f f

34 locations of the tanks and vaults are shown on Figures 2-3, 2-4, and 2-5. Figure 2-6 depicts
35 a typical 2,017,000 L (533,000 gal) tank. Table 2-4 shows tank status in the PURBX Plant
36 Aggregate Area Tank Farms. More details concerning the individual tank farms are
37 discussed in the following sections.
38
39 There are five double-shell tank facilities considered within the scope of this PUREX
40 Plant W$MAAMSA gatz Area ManagcM Study: the 241-AN Tank Farm, the 241-AP Tank
41 Farm, the 241-AW Tank Farm, the 241-AY Tank Farm, and the 241-AZ Tank Farm. The
42 241-AN Tank Farm consists of seven double-shell tanks with capacities of 4,309,200 L

WHC(PUREX-4)/9-29-92/03377A
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1 (1,140,000 gal), the 241-AP Tank Farm consists of eight double-shell tanks with capacities
2 of 4,309,200 L (1;140,000 gal), the 241-AW Tank Farm consists of six double-shell tanks
3 with capacities of 4,309,200 L (1,140,000 gal), and the 241-AY and 241-AZ Tank Farms
4 consists of 2 double-shell tanks per farm with capacities of 3,704,400 L (980,000 gal). Th

6 4 4A 24L ZTa ims r paed isicinM
6 _98 _ _96, _9_,_9_ anj97,repctv fy he locations of the tanks and vaults are
7 shown on Figures 2-3, 2-4, and 2-5 Figure 2-7 depicts a typical double-shell tank. Table
8 2-4 shows tank status in the PUREX Plant Aggregate Area Tank Farms. Mere-details
9 eenernin the indidal tank fams are discussed in the following sectins.

10
11 All of the tanks and vaults withbin the 241 A Tank Farm, the 241 AX Tank Farm, and
12 the -241 C Tank Farm wHi bo addressed by the single shell tank closure progra. The
13 stnncture and the reated contamtinationt in the tank fann will: be descr-ibed in this reotu

PO 14 investigation and remediatien strategies will be deferred to the singe shell tank closure

OV 15 pogrm. The double shell tanks are still active and arc discussed in the I'URI2E n t
16 Aggregate Area Management Study due to their location within the confines of thePU X

LO 17 Plant Aggregate Area and due to their finvolvement with ether filities, which are part ot
18 this-study.
19I 20 The waste contained in the tanks can occur in three forms: sludge, salt cake, or liquid.
21 Sludge is composed primarily of insoluble metal hydroxides and hydrated oxides that
22 precipitated from neutralized high-level waste solutions. Salt cake is composed primarily of

S23 crystallized nitrate salts (particularly sodium nitrate), the majority being produced by waste
24 concentration operations. The liquid wastes are aqueous solutions rich in sodium hydroxide
25 and sodium aluminate, as well as sodium nitrate. Liquid waste can be present as supernatant

111
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1 2.3.2.1.1 211 A 101 Single SheU Tank. The 211 A 101 Single Shell Tan is thc
2 southwestcm most tank in the 211 A Tak Pam. Ths ta is surrounded by thirteen actve
3 rdiatio momtonng wels. Thc tank is also equipped with automatic tcmpenture sensors
4 and ai lift circulatos.
5
6 The tnk is classified as an inacie waste management unit. It opefated fro
7 Ja y 21, 1956 unti Nevember 21, 1980. The tan received PUREX carbonate wash
8 waste; PUII! ora wash waste; PUREX high level wastc; B Plant hgh Leo w
9 (waste fractionizaton); and supernatant containing B Plant high level waste, PUIUX high
10 levcl waste, double shel sluffy feed, and complexed and nn conplexed wastefo thc 21
11 A, 241 AX, 211 BX, and 211 SX Tan Fams (WUC 1991a).
12
13 The Tank Fan Sunwilance and W Stcn Reponfor Deember 1991 (lanlo
14 1992) indicates At the tank contains 3,596,000 L (950,00 ga of sal cake and 11,350
15 (3,00 g) of sludge. Ths tank is considered 'zound" and is partialy interim isolated.
16-7 tank has a potential for hydrogen or flammabic gas accumulation above its flammability
17 t
ii
15-- 2.3.2.1.2 241 A-102.Singte Shell Tank. The 241 A 102 Singl Shell Tank is directly
2, to the cast of the 241 A 101 Single Shell Tank in the 241 A Tanik Farm. This tank is
21 saurruned by seven active radiation monitorin wells. The tank is also equipped wit220 a022 -' automatic tempcrature sensors, air l if rclators, and atomatic liquid level gage,ana
23o radiation detection mneasurement system beneath the tank. The radiation detection system
24 eesists of a tube that rns boath the tank through which a radiatin monitor can b
2r lewefed.
26-
27 The tan is classified as an iate waste management unit. It operated
2 8N' March 22, 1956 utilA November 21, 1980. The tank received PUREX car-bonate wash
29g.. waste; PUREX high level waste;, B Plant high level waste (waste fraetiongizaen);an
30 supematant containing PUREX high level waste, B Plant high level waste, PUREX sludg
31 supernatant, evaporator waste, complexed waste, and double shell tank slurry feed fromf the
32 -241 A, 241 AX, 241 "Y, and 241 SX Tak Fuffs (IC 1991a).
33
34 The Twa Farm Sureillanee and Wiaste Sian Rcpert for December 1991 (1~no
35 1992) indicates that the tank contans 83,270 L (22,000 gal) of salt cake, 15, 110 L (4,00
36 gal) of supernate, and 56,77 L (15,000 gal) of sludge. This tank is considered "seund" -ad
37 is partially interim isolated.
38
39 2.3.2.1.3 211 A 103 Sin&l Shdil Tank. The 211 A 103 Singe Shell Tank isth
40 easter nest tank laying directly to the cast of the 241 A 102 Single Shell Tank. This tank
41 is surrouinded by eight active radiation monitoring wells. The tank is also equipped with
42 automnatic temperature senisors, air lift circlators, and an atotmatic liquid level gage.

WHC(PUREX-4)/9-29-92/03377A
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1 The tmilr is classified as an inactiv waste management unit. It opematcd from May 17,
2 1956 until August-14, 1980. The tank rootved PUIREX earbonato wash wasto; PUREX
3 organic wash waste; PUltEX high loevoL waste, B Planit high level waste (wast
4 fmionizationi); and waste fmtionkzatin ion exehange waste; and supcmatant conitaining
5 B Plant high level waste, waste fractionization ion exohano waste, PtTIEX high lcvel waste,
6 PURtEX sludge supematant, evapoator warto, eomplexod waste, and double slurry feed frem
7 the 241 A, 241 AX 4 lad241 C Tank Farms and 211 AR and 24 R Vaults (WIIC

8 1991a).
9

10 The Tank Eamn Surpellkmee and Wast Statu Reportfor December- 1991 (Ilanlon
11 1992) indicates that flit tank contains 15,1201L (1,000 gal) of suipeffate and 1,383,480L
12 (366,000 gal) of sludge. This tank is considerod an "assumed Icaker" and is interim isolated.
13

N'J4  2.3.2.1.4 241 A 104 Singlie Shdll Tank. The 241 A 104 Singlc Shell Ta is toa
15 northwzstcma most tank layig dircotly to the north of the 211 A 101 Single Shl TanHk. This

(CM16 tank is surrunded by seve aetive radiation moniig wdlls. TFho tank is also equippd
in)17 with automnatic temperature scasors, air lift circulators, and an automatic liqid levcl gage.

18
C-719 The tank is classified as an inactivo waste management uffit. It operated from 195
r^20 unti 1975. The tank reecivo PUIUZX carbonate wash wastc; PUREX organtic wash waste-;

*21 PURI2X high level waste; B Plant high Level (wasto fractionization) and ion exehango waget;
22 and supernatant containin PUIUJX sludge supomatant from the -241 A Tank ran and thoe

on23 2114 AR Vault (WHCr 1991a).
Clq24

25 The Tank Farm Survdllance and Waste Staw~ Report for December 199 (Ilanlon
-26 1992) indieates that the tatnk contains 105,810 L (28,000 gal) of sludge. This tank is

C427 conisiderod an "assumoed lcakcr" and is intorim iselated.
28

O"29 2.3.2.1.5 241 A 105 Singe Shdll Tank. The 241 A 105 Single Shefl Tank is cast ot
30 the 241 A 104 Sngo Slid Tank. TWs tank is surrounfded by seven active mdiatin
31 monitoring wdlls. Thc tank is also equipped with automatic tomperaturo sonsors, air lf
32 circulators, and an automati liqid lovol gage.
33
34 Thc tank is classified as an inactie wasto management uit. It oporated from 196
35 until 1971. Tho tank rocci-ved PUIRIX inorganlic wash wate and supornatant containing

4
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1 223.2.1.6 241 A 106 Single Shell Tank. The 211 A 106 Single Shell Tankl is the
2 northcastom moat tank Ing cast of the 241 A 105 Single Shell Tffnik. This tank is
3 surr-ounded by eight active radia monitorin wells .Th mtn is also equipped with
4 automatic tcmpcrature sensors, air lift circeulators, and an automatic liquid level gage.
5
6 The tank is classified as an iactie waste mfanagement unit. It operated froma 1957
7 until August 14, 1980. 4Te tak rcccivcd PUIUX organic and inorganic wash waste;
8 PUREX carbonate wash waste; I'UREX high level waste; B Plant high level waste; and
9 supernaant containin PU1IBX high level waste, 13 Plant high evel waste, and eomplcd
10 concentrate firom the 241 A Tank Farm, 244 AR Vault, and the B 302 Teanks (WHCG 1991a).
11
12 Thc Tank Farm Suwilance and Waste Szanm. Report for Decemtber 1991 (Ilanlo
13 1992) indicates that the tank contains 172,500 L= (125,000 gal) of sludge. The tank is
liv considered 'sound" and is interim isolated.

15

16" 2.3.2.2 241 AN Tank Farm. The 241 AN Tank Panm consists of seven buried double Ahl
17, stccl tanks that contain ndxed wastcs. The tank farm is located imnmediatel north of the AZ
18 Tank Farm and is approximately 100 m (328 ft) scutheast of the 211 G Tank Farm. Th
19' surface clcvationt of the tank farm is approximnatcly 197 mn (615 ft) above mMs, and the depth
4(, to groundwatcr below the trink farm is 74 m (243-Rt).
21
220 The tanks were placed in am-vice in 1981 and are stil active. Figure 2 1 shows the
23, indidual tanlks in the 241 AN Tank Farm and their operational history. They are numbered
24 241 AN 101 through 241 AN 10:7. The seven. 241 AN tanks are essentially idenftical in
25' design exceept for tank 241 AN 101, which has twoe a-ddinal concete pita, and tank 241
26_.. AN 107, which has 21 airif circulatr assemblies installed in the tank. The 241 AN Tn
27 Farm consists of:
284
29C3, Seven 3.78 milion liter (1.0 mlioin gal) double shell tanks
30
31 - Associate pri-mary tank (central pump pits, annulus pump pits, and la
32 dtcinwlpumfp pits
33
34 Two valve pits
35
36 Raw water service and flush pit
37
38 211 AN 271 Instrment Building
39
40 - 241 AN 701 Compressor Buildin.
41

WHC(PURBX-4)/9-29-92103377A
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I The deublo shell tanks are fabriatod as three een ntric tanks. The free stading
2 primary tank contains the waste matora. The primary tank is compri of stool 23

3 m (75 ft) in diameter and 14 m (45 R) high at to domed conter. The maximu capaciy is
4 4
5 insulat zonzrctz, which protects the stituml concrt foundation from excossiv
6 temperature durng annealig. The secondary tan, 2 m (5 A) largor in diameter than tho
7 primary tank, croAs a surruing spaee calld the annulus. The compLcty onclos
8 annlus szr's as the containin barior for prmary tak loaka, thus provont uncontrolled
9 rolcaso of mdiznudidos to the znvironmcnt. The annulus is vontilated and constantly

10 moitored for evidenec of primary tank leakage. The annlus is equipped with a continuou
11 air monitor which is road daily and olcetonfo loak dotectors on the bottom of tht
12 annuus. Tho tird tan is a conoroto shol enolosing the prmary and seconday tanks.
13 eencroto shol rests on a zonort foundation 27 m (89 ft) in diamto. The foundatio

0, 14 contains drin slots for the moval of any liquid that might leak from the secondary tank.
15 Any lqid that rcachzs the feundation wil drin thrugh the slots to a leak dotectien
16
17 The 241 AN Tak Fam is used to Ao PUIU3 gonorated, low heat wastes which
18 inoudos dou sM slurry feed, docladding waste, organi w s l dminage,
19 kboratory waste, and suit wol li p f glo shd tanks. Table 2 4 provids
20 summary of tho total wast, drainal wast;, flanabic ga gonoration, and intgity of ouc
21 tank. The majority of wast stored in to tank fam is suporatA liquid. O oxcoption
22 double shel tan 211 AN 103, which contains most double shd suy feed. Figure 2 7 is

,o 23 a schematic of.a tyical doublo shot tank.
24
25 Sevoral dry wolls within to tan farm are used to mnitor to soil for mdioactiity,

- 26 and scr.' as one fom of loak detectin. In addition, grundater mntoring wolls around
27 to 211 A and AZ Tak Fams are also used to moni
28 subsurfac conditions.

Q% 29
30 Al of the tanks withi the 211 AN Tak Fam arc equipped with loo dotectin
31 systems. Those systms includo automatic and manal lquid level tapes in the primary
32 and annulus; throc sets of 17 point conductivity probes in to nnlus; an annulus exhaust
33 mdiation monitoring systom; and weigh factor, spocific gmvity and radiation monitoring
34 instmontation in the k dotection pit. Annulus rser acooss is also avaiable fo
35 invostigativ photos or swab sampln.
36
37 2..2.2.1 241 AN 101 Double Shel Tank. nh 211 AN 101 Doublo Shot! Tan is
38 the southoastem most tank near Cantn A.venue. Tho tank statod oporating in Septemb
39 1981 and is ourrntly activ. The unit roccivos 100300 Arc a ostomoer waste, salt wz11

40 liquor, and dilut noncomploxd wont.
41
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1 The Tank Farm Surveillance and VWste &aims Repon for Deeember 1991 (Buanion
2 1992) indicates that the tank contains 2,275,032 L (601,000 gal) of supematan liquid. The
3 tank is considered souind.
4
5 2.3.2.2.2 241 AN 102 Double Shell Tank. 4Te 241 AN 102 Double Shell Twilc is
6 west of the 211 AN 101 Double Shell Tank.
7
8 The tank started operating in September 1981 and is currently activ. The unit receives
9 dilute and concentrated compleant waste.
10
11 The Tank Farm Surveillanee and VWste Staff Reportfor December 1991 (flanlon
12 1992) indicates that the tua contins 3,798,900 L (1,003,000 gal) of supernatant liquid and
13 3,798,900L (89,000 gal) of sludge. The tank is considered sound.
11~

15" 2.3.2.2.3 241 AN 103 Daublc Sheli Tank. The 241 AN 103 Double Shell Tank is
16'west of the 211 AN 102 Doe Shell THa.

17-n
18 Te tank started operating in September 1981 and is currently acie. The unit reeives

salth well liuo and dilute no neempleed waste.
2@e
21^ The Tank Pant Surv eice and Wagte Stat Repen for December 1991 (Bunionf
22' 1992) indicates that the tank contains 52,920 L (14,000 gal) of supeimatant liquidan
2Y' 3,541,8601L (937E,000- gal) ofdouble shelslurry feed. The tank is conisidered sound;
2p4 however, toe tank has a potential fer hydrogbn or flammfable gas accumulation above its

2 flammability liit of 1740C (350oI:) (DOE 1980).
26-

27 2.3.2.2.4 241 AN 104 Double Shell Tank. The 241 AN 104 Double Shell Tanik is
2V north of the, 2141 A-N 101 Double ShellTank HIjust west of Canton Avenue. The tankstre
29N operating in September 1981 and is currently active. The unit receives dlute noncompkra'i
30 waste and double shell slurry feed.
31
32 The Tank Farm Surw~elne and Waste Stats Repon for December 1991 (Ilanlon
33 1992) indicates that the tank contains 3,024,000 L6 (800,000 gal) of supernatant liquidan
34 997,920 L; (261,000 ga) of sludge. The tank is considered souind; however-, toe tank has t
35 potentia for hydroegen or Pflamable gas amulation above its flammablty limit of 1740 C
36 E350-1 EP D9f 1980).
37
38 2 .3.2 .2 .5 211 AN 105 Double Shell Tank. The 241 AN 105 Double Shell tank is
39 west of the 241 AN 104 Double Shell Tank and north of the 241 AN 102 Double Shell Ta.
40 The tank starte operating in September 1981 and is currently actie. The unit recivo
41 dilute nonemplexed wast and double shell sur feed.
42
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1 The Tank Fann Surveilane and Wase Saftm Reofor Deeember 1991 (flano
2 1992) indicates that the tank contains 4,263,840 L (1,128,000 gal) of supenia liquid.
3 The tank is considerd sound; however, the tank has a petenti for hydrogen or flamme
4 gas accumultn above its fammabilty imit of 177G (350W) (DOE 190.
5
6 2.3.2.2.6 211 AN 106 Double Shel Tank. The 241 AN 106 Double Shel Tan i
7 west of the 211 AN 105 Double Shell Tank and noith of the 211 AN 103 Doule Shell Tank.
8 The tank stared operating in September 1981 and is currently actie. The unit receives
9 diute and concentrated phosphate waste frm the 100 N Area.

10
11 The Tank Farm Surve!llane and Wast Stat ertfcr December 1991 (anle
12 1992) indicates that the tank contains 3,780,000 L (1,000,000 gal) of superatant lquid ai
13 61,260 L (17,000 gal) of ludge. The tank is considered pound.

-- 14
15 2.3.2.2.7 241 AN-107 Double Shel Tank. The 241 AN 107 Double Shel Tan is
16 north of the 241 AP 106 Double Shel Tan. The tank stared operating in September 1

to 17 and is etly acie. The unit receives dute and concentrted
18

C)19 The Tank Farm Smrvellance and Waste Stats Rtert for Deeember 1991 (HlanloI20 1992) indicates that the tank contains 3,556,980 L ( 941,000 gal) of supcmatnnt iquid anl-19

22
'0 23 2.3.2.3 241 AP- Tank Farm. ' The 211 AP Te r Farm consists of eight bufled double shf

24 steel tanks. The ta fm is located just east of the GTE, in the canter of the 4th Str
25 Loop. The surface elevation ef the tank farm is approximatel 207 m (679 ft) above msl,

- 26 and the depth to groundwaer below the tank farm is 84 m (274 ft).

N 27
28 The tanks were placed in service in 1986 and are stil active. Figure 2 1 showsth

OT 29 individual tanks in the 241 AW Tank Fai and theft- operational history. They are
30 numbered 241 AP 101 tlnough 211 AP 108. The tank farm consists of
31
32 - Eiht 3.78 mliofin L (1.0 miin gal) double shell tanks
33
34 - Associated pdmary tank (central) pump pits, annulus pumnp pits, and la
35 detection well pump pits
36
37 21 P Vave

38

38 Two vent pits

3 9

40
41 Raw water servicc and flush pi
42
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IAnnlus Ehaust Stain Buiding
2
3 Primary Exhaust Station Buiding
4
5 0 241 AP 271 Instrument Buding
6
7 ' 241 AP' 701 Compressor Bidig
8
9 The doublo sholl tanks are fatbrieated as thiroc concontric tanksf. Tho froc standinig
10 primary tank contains the waste materia. The primary tank is comprised of earbon steel 23
11 ma (75 ft) in diamotor and 14 m (45 ft) high at the domed contor. Tho maximumn capacityi
12 4,309,200 L. (1. 14 mAiin gal). The primary tank rests upon a 20 em (8 in.) Inyor et
13 insulating enaxt. which protocts the structural concrote founodation from exoossiva
14\! tomperaturo during anneain. The secondary tank, 2 m (5 ft) largor in dianmeter than theii, primnary tank, croates a surrouinding spaco called toe annuluts. Tho complotoly cnclosed

annulus servos as tho containing barrior for primary t aoks, thus rvnigucnrle

10s pfvntue

170 roloaso of radionuelidos to toe environment. The annulus is vcntilatd and constantly
1§monitored f ovidenco of primnary tank lokago. The thir tank is a concroto shell onclosing

1I the primary and secondary tanks. The eoncrete shell rests ont at conorot founda 27 mn (89
20^ ft) in diameter. The fouindation contains drain slots for the rmoeval of any liquid that might
21i, leak from toe socondary tank. Any liquid that roachos the foundation will drain throuighth
22 slots to a leak dotection wol.
230

Th244A'Tn Farm is used to sor PUE gnrted, lewhMatastes vwio
25 inoludop doublo sholl slunT feed, deoladding waste, organic wash wasto, coil drinago,
26- laboratory wasto; and sal wal iquoms pumped from sigic sholl tanks. Table 2 1 prcvidcsa
2 suimmary of toe total wasto, dniinablo waste, fimuablo gas goneration, and intogfity of each
28 tank. The wasto stored in the tank farm is supcmatant liquid. Figure 2 5 is a schomnado ofa
24' typical doublo shdl tank.
30
31 SeveMl dr-y wells witin the tank farm arc used to motnitor- the soil for radioactivity,
32 and sorve as ono fonfn of look dotoction. In addition, groundwatcr monitoring wdlls around
33 the 241 A, AN, AP Ag', AN, A-Y and AZ Tank Farms arc also used to monitor
34 subsurfac condfitions.
35
36 ARl of toe tanks within the 241 AP' Tank Farm arc equippd with look dotectio
37 systomfs. These systems icudo automatic and manual liquid level tapes in tho prhmary tn
38 and annulus; tHoo sets of 17 point conductivity proebos in the annulus; an annulus oxhaust
39 radiation monitoring systom;- and weight factor, speeific gavity, and radiation menicrX.
40 instrumntation in the leak dotoction pit. Annulus risor accoss is aso Wavlal for
41 invostigativo photos or swab samp-ling.
42
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2.3.2.3.1 241 A1z 101 Double Shell Tank. The 241 P 101 Double Shdll Tac is the
northwcstzmn tank just souith of 4th Sticot. The tank startcd opcmat in October 1986 and is

e-anvnly activo. The uni recives PU3 ammonia scrubber feed wast.

The Tank Farnm Survellance and Was: Stt Rteonfor December 1991 (flanlo
1992) idicatos that the tank contains 4,070,107 L= (1,062,000 gal) of supomnatat liquid.
The tank is considered sund.

2.3.2.3.2 241 .FL102 Doutle Shell Tank. The 241 P' 102 Double Shdll Tank is
cast of the 211 Al' 101 Doubic Sholl Tank. The tank started oporating in Oetober 1986an
is currfently activo. TIho unit is the GTE feed tank. Initially, wasto transfered to this un-it
will be deitefnoncmplcxcd cutstomer waste.

The Tank Far Surveillance and Was:e Satu Report for Deeember 1991 (Ilonlon
1992) indicates that the tank contains 503,460 L (133,000 gal) of supornatant liquid.Th
tank is considored scundA.

2.3.2.3.3 241 AP' 103 Double Shell Tank. The 241 AP? 103 Double Sell Tank is

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21

022
o23
24
25

- 26
27
28

0" 29
30
31
32
33
34
35
36

The ankstarted oporat in October 1986 and
is curreon ly aetivo. The unit reecives 1UREX amnia scrubber feed waste.

1992) indieates that the tank contains.4,-296,412 L (1,135,000 gal) ef supematant liqid. The-
tank is nsided sound.

2.3.2.3.4 244 She Tank. The 241 AP 104 Doublo Shell Tank is
east of the 241 AP' 103 Doublo Sholl Tank. The tank started operat in October 1986 anfd
is currntly active. The unit is designated as a Grouit Feed Tank. The unit reccives dilte
noncomploxoed wasto.

The Tank Farm Suillance and Wasvte Satus Rept foer Deeember: 1991 (Healo
1992) indicatos that the tank contains 75,703 L (20,000 gal) of supornatant liquid. The an
is considered sound.

2.3.2.3.5 241 P-105 Double Shdli Tank. The 241 AP 105 Dcuble Shdll Tatnk is
south of the 241 AP' 103 Double Sholl Tank. The tank started oporating in Octeber 1986 an

37 is curcty actie. The uni rcccivos double shell sl feed.

The Tank Farm Surveilane and Waste Statu Reporfor Dccember 199 (Hlanlo
1992) indicatos that the tank contains 3,122,965 L (325,000 gal) of supernatant liquid.Th

41 tank-is-eensidered-semnd
42
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2.3.2.3.6 241 AP 106 Double Shell Tank. The 211 Al? 106 Doublo Shdll Tank is
The tank started aportg in Octobor 1986 and2 east of the 241 AP 105 euble Shdll Tank.

3 is currontly active. mc uni rcccivcs neutralzd cladding rmoval waste-

The Tank Fann Sunriee and Waste Stana Reponfcr December 1991 (1olo
1992) indicaten that the tank contains 4,288,872 L (1, 133,000 gal) of supematant liuid.Th
tank is considorci seund.

2.3.32.3.7 241 P -107 Double Shell Tank. The 211 AP 107 Detubic Shdll Tank is
south of the 211 P 105 Double Shdll Tankc. The tank strt operating in Octobor 1986 and
is currontly activo. Tho unit rcccivcs dilute, non comploxod waste.

Thc Tank Fann Surveilance and VWste Staz Repontfor December 1991 (9alo
1992) indicates that the tank contains 1,258,588 L= (1,125,0% gal) of supernatant liquid.
The tank is conisidcred sountd.

2.3.2.3.8 241 AP-108 Daublc Shell Tank. Tho 211 AP? 108 Doubic Shell Tank is
cast of toe 211 P' 107 Double Shdll Tank. Thc tanke startS opcmting in October 1986 and
is currontly active. The unit rocoives diltce, non complexed waste.

The Tank Farm Surveilance and Wase Statu Report for Deeember 1991 (Hanlon
1992) indiates that the tank contains 3,316,304 L (884,000 gal) of supornatat liquid.Th
tank is considcrod souind.

2.3.2.4 241 -AW Tank Farm. TFho 241 AWI TaPnkl Farnim consists of six buric douibic shll
steel tanks. It is Iccated just west of flit 241 AP' Tank Farm and seuth of 4t Street. Tho-
surfaco eLevaflon of the tank frm is appreximatol 212 mn (695 ft) abov e i n h ct
to groundwater bolow the tank farm is 84 m (271 ft).

The tanks were placod in strict in 1980 and arc still activo. Figure 2 1 showsth
individual tank~s in the 241 A?. Tank Farfm and their oporational history. They arc
numbered 241 AW 101 through 211 AW 106. The tank farm consists of:.

-Six 3.78 milio L (1.0 milliont gal) doublo shell tanks

pAssociated primary tank (eentrAl) pumnp pits, annulus pump pita, and lea
deteetion well pump pits

- Threc vent pita

WHC(PUREX-4)/9-29-92103377A
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1Raw water scrvice and flush p
2
3 - heating ventilation and air eonditioning p
4
5 - Anuus Ehaust Station Buiding
6
7 - Prmary Exhaust Stain Buiding
8
9 - An electrical substation bildin

10
11 241 AN 271 Instrment B i
12
13 241 AW 701 Compressor Buiding.
14
15 The double shell ta are fabriated as three concentric tanks. The free stading
16 primary ta contains the waste mateial. The primary tank is eomprised of carbon stel 23
17 m (75 ft) in diameter and 14 m (45 ft) high at the domed center. Th
18 4,309,200 L (1.11 milin gal). The primary tank rests upon a20 em (i
19 insulating concrete, which protects the strutu conete foundation from excess
20 temperature durn annealn. The secondary tank, 2 m (5 A) larger in diameter than the

* 21 primary tank, creates a surrouinding space called the annualus. The comp)letel enclosed
22 annulus zervos as the containing baffler for primary t-ank leaks, thus preventn uncontroled
23 r-elease of radionudides to the environment. The annulus is ventilated and constanty

cm 24 moenitored for evidence of primnafy tank leakage. The third teak is a concrete shell enclosig
25 the primfary and socondary tasks.
26

cms 27 The 241 AN Tank Farm is used to store l'JDleea elw heat wastes which
28 includes double shell slunfy feed, deeladding waste, organic wash waste, ell drainage,
29 laboratory waste, and salt well liquors pumped from singe shell tanks. Table 2 4 provides a
30 summnary of the tota waste, drainable waste, flammable gas generatin, and integrity of ec
31 tank. The waste stored in the tank farm is primarily supematant liquid.
32
33 Severa dry wells within the tank farm are used to monitor the soil for radioactivity,
34 and serve as one form of leak detection. in addition, groundwater monitoring wells aroundt
35 the 241 A, AN, AP A-W AX Y and AZ Tanik Frms are alse used to mnitoir
36 subsutrface conditions.
37
38 All of tho tanks withi the 241 AW Tank Farm are equipped with leak detection
39 systems. These systemfs incelude automlatic and manual liquid level tapes in the primfary t
40 and annulus; three sets of 1:7 point condutivity probcs in the annulus;, an annulus exhaust
41 radiatin monitorinig systema; and weight factor, specific gravity, and radiatin monitoring
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I inntmcentaion in the leak deetion pit. Annulus riser access is also e aaiablef&
2 investigative photon or swab sampling.
3
4 2.3.2.4.1 241-AW 101 Double Shell Tank. The 211 A-W 101 Douible Shell Tank is
5 the northwcstefn tank just seouth of Ith Street. The tank started opcrating in Jujy 1980 and it
6 currently active. The unit receives double shdll slurry fecd and dilute noncoemplecd wate
7
8 The Tank Eamn Surveillane and Wirte Statu Repontfor Decemnber- 1991 (Ilatlon
9 1992) indicates that the tank contains 3,934,980 L (1,040,000 gal) of supcnmat liquidan
10 317,520 L= (84,000 gal) of sludge. The tank is eensiderci sound.
11
12 2.3.2.4.2 241 AW 102 Double Shell Tan. The 241 AW 102 Double Shdll Tak is
13 east of the 241 ANW 101 Double Shell Tank. The unit is designated as the 212 A Evaporatot
it0 food tank. Any waste designated for concentration is puimped to the 211 PAW 102 feed tank
IV) for transfer to the 212 A Evapomator. In addition to the contral pumpT pit, anulus pump pit,

1and lead detection pit, which are associated with Al the 2 41 ANW tanks, the 211 PAW 102 tn
17Pn has a feed pump pit and at drain pit. Toe provide a uiform fedt h 4 vpomtor,ih tank 211 AW 102 has airift eirceulatoras for mixing tank contents. The tank also has a-dip

Itube assembly installed to r-iad specific gniyity.
2V'
21~ The tank started opefnting in 1980 and is currently active. The tank receives douible
2?~ shell tmAk slurry feed.
23")

2. ~~The Tank Fannm Survepillance--o and VWste Stands Report for December1991 (Hanlon 1992)
25 indicates that the tank Contains 3,900,960 L= (1,031,000o gal) of supernatant liquid and 3,780
26- L (1,000 gal) of sludge. The tank is considered sound., -
2
28 2.3.2.4.3 241 AW 103 Double Shell Tank. The 211 PAW 103 Double Shell Tart is
2P~ south of the 241 PAW 101 Double Shel Tatnk. The tank started operating inf 1980 and is
30 currfently active. The unit reeeivcs PLUEX dlecladding supornate and flU sludge.
31
32 The Tank Farm Suvillance and Watem Satu Reportfor Deeember 1991 (lanlon
33 1992) indicates tha the tank contains 1,021,860 L (287,000 gal) of super-natant liid and~
34 1,372,140 L6 (363,000 gal) of sludge. The tank is conisider-ed pounid.
35
36 2.3.2.4.4 241 AW 104 Double Shell Tank. The 211 P.W 104 Doe Shell Tank is
37 cast of the 241 PAW 103 Double Shell Tank. The tank started operating in 1980 and is
38 currently active. The unit receives douible shell su" feed and diute noncoemplexed wase
39
40 The Tank Faim Sur.'illane ffld Wlast Satu Repert for Deeember 1991 (1lnc
41 1992) indicates that the tank contains 3,160,080 L= (836,000 gal) of supefrant liquid,
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16
2 eensidered seund. -

3
4 2.3.2.4.5 241-AW-105 Double Shel Ta. The 241 AW 105 Double Slid Tank is
5 south of the 211 AV.T 103 Doublo Shll Tank. The tank startod operat in 1980 an i
6 currontly activ. ThcItrcis upemate and flU PtWI2X deeladding sludgo.
7
8 The Tank Fanr' Surdllanee and Wae Staai Rtert for Deeember 1991 ( lnion
9 1992) indicates that toe tank ocntains 2,290,630 L; (606,000 gal) of supenmatant liquid and

10 1, 12-2,660 L (297,000 gal) of sludge. Thc tank is eonsiderod sound.
11
12 2.3.2.4.6 241 AW 106 Double Shcil Tank. Thc 241 AW 106 Double Shdll Tint i
13 ea
14 eurronty activ. Tho uni is designated as the 212 A Evaporator rocciver tank. Wast
15 rcccived in this unt may be compLexed or noncomploo waste.
16

Lr 17 The Tank Fanz Surveillanee and Wase Sta tRert for December 1991 (Healo
S18 1992) indicatos that the tank contains 922,320 L= (241,000 gal) of supematant iquid,

20 eensidered sound.
21
22 2.3.2.5 241 AX Tank Farm. The 241 AX Tank Farm consists of fourw buied single shel
23 steol tanks that contain mixed wasto., It is located apprimatoly 533 m (1,750 ft) northoiast

cm 24 of thc 202 A Building, cast of the 241 AY Tank Form, and between thc 211 A mid 241 AZ
25 Tank PFrms. The surfaco olovation of the tank farm is approximately 207 mn (630 ft) above

-26 mnsl, emd the depth to groendwatcr below toe tafnk fam is approximatoly 80 mn (-262 ft)
ca27 eWHG- 1991a).

28
29 The tanks were placed in zcryicc during the mid 1960's and rotired in the carly 1980's
30 (Tablc 2 2). Figure 2 1 shows the indiida tankcs in the 241 AX Tank Farm and thbe-t

32 arc inactivc and each has undorgono initial stabilizatio and has a status of cither parta
33 interim isolated or intorimn iseoed (WUCG 1991a). Currntly, mfany struotures in the tan
34 farm, including divorsion boxos 241 AX 151, 241 AX 15-2D5, and catcht tank 241 AX
35 152CT have been stabilied. The tanks arc covored with gravel, goncrally at the level ofth

37
38 Tho tma arc carbon stool ined wit at roinforood concreto scll, dome, and base, loss

39

40 L (1,000,000 gal). Tho domos arce located -2 m (7 ft) below grade and toe bottom of to
41 tankcs arce 16 mn (52 ft) below grade. These are fifth gonoration tank in dosign. Tho le
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1 generation tanks differ from the previous generaion (241 A Single Shell Tanks) in that an
2 additional grid of drain slbts were added beneath the bottom tel liner.
3
4 Table 2 4 proevides a description of the tank fkarm in the PTJREX Plant -Aggregate Arfea
5 and the volumne of total waste and drainable waste present in each tank Generllymst et
6 the wat present is salt cake with relatively miner d.-ainable liquid.
7
8 Several dry wells within the tank farm are uced to mnitor the seil for radioactivity,
9 and nerve an one form of leak detection. In addition, groundwater moinitoring wells aroun
10 the 211 A, 211 AX, 211 AY, and 211 AZ Tank Farms are alse used to monitor subsurface
11 eenditiens.
12
13 2.3.2.5.1 241 AX 101 Single Shell T-a. The 211 AX 101 Sinigle Shell Tank is thM
140 northeastern tank in the 241 AX Tank Farm. The tank is surrounded by eight active
1 , radiation moenitoring wells. The tank is also equipped with automai teprauesers,
16 air lift circulators, and an automatic liquid evel gage.

18b The tank is classified as an inactie waste management unit. It operated from 1965
19 until November 12, 1980. The tank received fission product waste; PUREX organirash
2r, waste; PUPEX high l& evlad low level waste; B Plant high level aste (waste
2Lty, fraetionization); and supernatant containing fission product waste, PUREX sludg
22 supematant, organic wash waste, and double AeM slurr feed from the 241 P. and 241 AX

2P Tank Farms (WHCq! 1991a).
24v
25 The Tnk- Fanu Sur~e~i e and Wast SAwa Rteo fier Deeember 1991(ano
26C 1992) indicates that the tank conftains 11,355 L (3,000 gal) of sludge and 3,591,000
27-xj (950,000 gal) of nalt cao. This tank has a potentia for hydrogen or flammable gas
28 accuimuatkion above its flammability limit of 204 EC-(400-2T) (Ocier 1976). The tank is
29" considered "sound" and is patially interim isolate.
30
31 2.3.2.5.2 241 AX 102 Singl Shell Tank. The 24 1 AX 102 Single Shell Tank is the
32 southeastern tank. The tank is surrounded by 10 actie radiation monfitoring wela and 1
33 inactive well. The tank is also equipped with automatic temperature sensors, air lf
34 circulatrs, and a manual liquid hel gage.
35
36 The tank is clansified as an inacti.e W,.aste management unit. it opcmted fromf 1966
37 until September 8, 1980. The tank received PUREX high evel and low evel waste; PURPX
38 orgnc wash waste;, B Plant high level waste (waste frationization); and supernatant
39 containing PUREX high level waste, complexant concentrate, B Plant high level waste, and
40 eomplexed waste f the 241 P., 241 AX, and 241 C Tnksff, 214 AR Vault, and TC 417
41' fWIG41991a).
42
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The Tank Fann Surillance and Wste Stazva Report for December 1991 (Hanlen
1992) indicats that the tank contains 26,4951L (7,000 gal) of sludge, 11,355 L (3,000 gal)
of, suipcmatc and 109,765 L (29,000 gal) of salt coic. The tank is considored an "assumed
icaker"l and is intorim isolated.

2.3.2.5.3 241 AX-103 Single Shel Tank. The 241 AX 103 Shngl Shdll Tank is h
northwcstorn tank. The tank is surrounded by zb: activ radiation monitoring wells.Th
tank is also equipped with automfatic temoperatrc scnaors, air lift circulators, and a"
automatic liquid level gage.

The tank is classified as an inactive wastc nmanagement unit. 1t oporated f 196
unatil September 8, 1980. The tank rcccivcd PUTlflX high Lvel and low levcl waste; PURtEX
.sganic and inorganic wash waste; B Plant high level and low levcl waste (waste
fiactieonkation); and supcmatnnt containin PUREX high Levol waste and sludgc suporntan
from 211 A, 211 AX, 211 AZ, and 241 C Tfans, 211 AR Vault, and 211 AX 152 Tn
(qG991a)

The Tank Fan Survellance and Wlast Slawu Repontfor December 1991 Elon
1992) hndiatcs that the tank contains 7,570 L6 (2,000 gal) of sludge and 416,350 L (110,00
gal) of salt cairo. Thbis tank has a potentia for hydrogent or flammablc gas accumulatio
above its flammnabiliy limnit of 204 2- (400 -2) (Gcicr 1976). The tank is considered
Osound" and is intorim isolated.

2.3.2.5.4 241 )h10eSn lhil Tank. The 241 AX 101 Single Shell TwAk isti
southwcstcm tank. The tankRI is surrounided by seven actio radiati monitorng wdlls.Th
tank is also equippo with automatic tompefature sensor, air lift circeulators, and a manua

Tho tankI is classified as an inactivo waste managoment unit. It opcratcd fromn 1966
untl 1976. The tank roccivod PU1UZX high Level and low Icyol waste, PUIU3X organic and
iorganic wash waste; B Plant high level waste (waste fractionization); and supornatn

eentaining PTJUX high lovol waste and sledge supornatant from the 211 A and 211 AX
Taniks, and 244 AR 002 Tank (RIC 19916).

The Tank Fanvn Sgurvelance and Wmmt Staw Report for December 1991 (fnion

potential for hydregon or flmmablc gas accumulation abevc its flammlability imiit of 204 !G
(400 2fl (Goier 1976). The tank is considerod 'sound" and is interim isolated.

2.3.2.6 241 AY Tank Farm. The 241 A-Y Tank Farm consists of two burie doublo shfll

stool tanks. it is located west of the 211 AX Ta Farm and cast of Buffalo Avenue.Th

WHC(PUREX-4)/9-29-92/03317A
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I
2 to grcundwatcr below the. tank farm is 80 m (262 fl).
3
4 The tantl worz placod in scr,'ic in 1971 and arc stil actio. Figure 2 1 shows th
5 idvidual tanks in the 291 A-Y Toni: Fann and thirk operaional hiso". They arc numboro
6 211 A-Y 101 and 211 AY 102. The tank farm ensists of:
7
8 - Two 3.78 milliont L (1.0 ilflion gal) double shdll tanks
9
10 Associated priniary tank (central pump pits, annulus pump pits, and loo
11 dctcction well pump pits
12
13 Four sliccie pump pits (2 per tank

1t' - 211 AY 801 Instnmmcnt Building

167

170 - 241 A 10lA and B Dual Leak Detection Pit
18
19 7 - 211 AY 501 Divcrsion Box.
2q
21 Tho doubic shdll taks arc fabricated as three eenenie tanks. Tho free standing
22' primary tank contains the waste material. The primary tank is comprised of carbont stccl 23
23, m (7-5 ft) in diameter and 14 ma (4-5 ft) high at the domed contor. The maximm capacity is
24 1,309,200 L6 (1.14 millio gal). The prifeafy tank rosts upon a 20 etm (8 ift.) layer ef
25-N insuilat concroto which protects the stitru l concrot founodation frm oeccasiv
26- tmpefature durfing jinoin. The scoondary tank, 2 mn (-5ft) largcr in diaoter than the
27 primary tank, crcatos a surrounding space called toe annulus. The eeompictoly enclosed
28'N annulus serves as the containing barrior for primary tank leaks, thus pro .ait unconftrol
29c) rolcaso of nidionuedds to the onvionmnt. The annulus is vontilatd and constantl
30 mnitorod for evidenco of primary tank icalage. The third tank is a conto ahdll enclosig
31 the prmary and secondary tanks.
32
33 The 241 A-Y Teanks (also Ifnown as aging waste tanks arc used to storoe U.gh cI I
34 radioactive wastes. Curont toe 241 A-Y Tanks do not contain aging waste. Table 2 4I
35 provi4dos a summary of the total waste, dminabl waste, famablo gas generation, and
36 intorty of each tank. The waste atorod in the tank farm is supematant liquid and slgo.
37
38 Sevomal dry wdlls witin the tankE farfm arc used to monitor thc soil frrdociiy
39 and serve as ono form of leak dotection. In addition, grountdwatcr mnitorin wdlls aound
40 the 241 A, AN, AP PW A, AY and AZ Tanlk Farms arc also used to monitot
41 subsurfaco condiions.
42
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11 All of the tanks within the 2 41 AW Tank Farm are oquipped with leak dctcctiop
2 systems. These &stema include automatic and manual liquid levol tapes in the primnary tn

3 and annuup; threec at of 17j po iductivit probca inH the annfulus; an eanula exhaust
4 radiatio monitoring system; and weight factr, specific gravty, and radiation mornto
5 instrumentation in the leak detoction pit. Annulus rinor accoss is also availablo f61
6 investigative photoa or swab sampling.
7
8 2.3.2.6.1 3141 A-Y 101 Daubi Sheli Tank. The 241 A-Y 101 Doublc ShoD Ta is
9 the north tank. Thc tank started opeag in 19:71 and is currently active. The unit roces

10 strontium and zosium depleted, nieutralized, high le&e waste from B Plant, dilute
11 nonccmplcxcd waste from singl shell tanks, dilute ceniplexed waste, PUREX high evel
12 waste and supematan consisting of complexed waste from the 241 A and 241 AX TankF
13 Fafms.

-14

,15 The Tank Far-m SUrveillnce afd PWte Sazv Repor f December 1991 (Ran
16 1992) indicates that the tank contains 3,163,860 L= (837,000 gal) of supernatant liquid anM

L)17 313,740 L (83,000 gal) of sludge. The tank is conisidered sound.
18
19 2.3.2.6.2 241.AYV 102 Double Shell Tank. The 211 A-Y 102 Double Shell Tank is

S20 the southern tank. The tak started operat in 1972 and is currently active. The uni
*21 fekes neutralized high level waste, douible shell slurry feed, dilute noneompLexed waste,
0 22 and supernatant consisting of double shell slurry feed and noneomplweed waste from the 241

'0 23 A and 24lflX.Tnk arms.
S24

25 The Tank Farm Suvilance and Wse Sa tu eor for December 1991 (Ilanlo
-26 1992) indicates that the tank contains 3,345,300 L (885,000 gal) of super-atant liquid ~c
S27 120,960 L= (32,000 gal) of sludge. The tank is considerced seund.

28
ON 29 2.3.2.7 241 AZ Tank Farm. The 241 AZ Tank Farm consists of two buried douible shell

30 steel tanks. It is located just sothl of the 241 AZ T*a Farm. The surface elevation of th
31 tan famn is aprxdmately 203 m (666 R)~ above msl, and the depth to goundwaer below
32 the fk famis 8 4m "71ft).
33
34 The tanksf were placed in serviec in 1976 and are stll active. rigure 2 1 showsth
35 individual tankcs in the 291 AZ Tankr Farm and their operational history. They are numbered
36 241 AZ 101 and 241 AZ 102. The tank farma consists of:
37
38 - Two 3.78 mlion L (1.0 mlo gal) double shdll tanks
39
40 - Apseiated pimary tank (cental) pump pits, annulus pump pits, and l
41 detection well pumfp pits
42
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I 241 AZ S01A Instrmmnt Buildinig
2
3 Eight sluico pump pits (4 per tan
4
5 241 AZ 101102 Dual Leak Detectiot
6
7 -241 AZ 152 Diversion Box
8
9 - 241 AZ 155 Contarainated Strg8i
10
11 0 241 AZ 154 Condensate Puimp Pit.
12
13 The doubic shell tanks arc faiatod as throc concontric tanks. The froc sftanding
14 N primary tank contains the waste mnateria. The primaary tank is eomprised of car-bon steel 2
15 ma (7 ft) in diameter and 14 m (45 ft) hih at the domoid eentfr. The maxilmum capacity is
1C>' 4,309,200 L (1. 14 miin gal). The primary tank rests upon a2O cm (8 in.) layer ei
17.n insulating ccncrctz which protects the struetumil concrote fundation from excessive
18 tempefature during annealing. The secondary tank, 2 m (5 ft) larger in diameter than the
19P primary tank, croates a sufnounding space called the annulus. The compictely enelose
2Qr, annulus servcs as thc containing barrier for primary tankE leaks, ths preventtin nnle d
21 release of mdionuelidcs to the environent. The annaulus is ventilatcd and constantly

2j'mcnitered for evidenee of primary tank leakage. The thir tank is a concrete shell enclosing
23'o the primary and secondary tanks.
24!
25' The 241 AZ Tanks (also known as aging waste tanks) are used to store igh level
26- radioactive waste. Currently, both of the 211 AZ tanks contain aging waste. Table 21
27 provides a sumnmary of the total waste, dninable waste, flammable gas generation, and
28 integrity of ouch tank. The waste stored in the tanek farma is supenatant liquid and sludge.
29o'-
30 Several dry wells witbin the tank farm are used tc mniftor the soil for radicactvty,
31 and servc as one fcnn of leak detection. In aidditiont, grounadwacr monitoring wells and
32 thc 241 A, AIN, *AP, A.V, AX AA', and AZ Tank rarms are also uised to monefitor
33 subsufface oniditions.
34
35 All of the tanks within the 241 AW Tank Farm arce equipped with leak detecto
36 systems. These systems include automatic and manual liquid evltapes in the pimfary tn
37 and annulus; three acts of 17 point conductivity probes in thc annulus; an annulus exhaust
38 radiainentorng system; and weight factor, specific gavity, and radiationmoi~
39 instrumientation in the leak detectiont pit. Annulus riser access is also available f~
40 investigative phetos or swab sampling.
41
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1 2.3.2.7.1 241 AZ 101 Double Shell Tank. The 241 AZ 101 Double Shell T&a is
2 the cast tankE. The twA started operating in 1976 and is currntly active. The unit reeie
3 dilute high strontium waste from B Plant, comploxed waste, double shell slufmy fc-ed,
4 noncoemplemed waste, and suprnatant consist of coaplecd waste, doe selsur
5 focd, and neneomplexed waste froem the 211 A, AX, DX, C Tank Farms.
6
7 The Tank Farm Surmrilanee and RWse Statu Reportfor Deeember 1991 (H~anl
8 1992) indicates that the tank contains 3,651,480 L (966,000 gal) of supematant liquid an 1

9 132,300 L6 (35,000 gal of sludge. The tank is considered sound.
10
11 2.3.2.7.2 241 AZ 102 Double Shdil Tank. The -241 AZ 102 Double Shell Ta is
12 the west tank. The tank started opemt in 19:76 and is curnlnete- h. unit receives
13 dilute high sftron waste from B Plant, complexed watgngwse ro I'uiUZ,an
14 supoaat consisting of complexed waste from the 241 AX Tank Fann.
15

"T16 The Tank Farm Survfeiane and Wavte Statu Repert for Deembher 1991 (Hanlo

,n17 1992) indicates that the tank contains 3,689,280 L ( 976,000 gal) of supomnatant liquid -and
18 343,980 L (91,000 gal of sludge. The t-nk is cofnsi-dered souind.

07 19
20 2.3.2.8 241 C Tanki Farm. Sixteen buried single shell tanksa make up the 241 C Tank11-I21 Farm. 1t is located approxidmately 914 m (3,000 ft) north of the 202 A Building, and 152 -M
22 (500 ft) norfthwest of the 241 AN Tank Farm. The surface elevation of the tank farm is

o23 approximnately 197 m (615 Ri) above mean sea level, and the depth to groundwator belowe
24 ~ ~ ~ ~ ~ ~ . I-n far isapoxmtly7R (4It)(H 1991a). The tankls are covered with gravcl,

C9 25 gee9 l atte 4ee of the surrounding grade.
26
27 The tanks were placed in saeie during the mid 1940's and retired in the late 1970's to

C41 28 mid 1980's. They are numbered 241 C 101 through 211 C 112, and 241 01trog

0%29 241 G 201. ARl the tanks are currfently inactive and each has unfdergone initial stabilization
30 and has a status of either partia interim isolation or interim isolation (N.110 1991a).
31
32 Currently, the entire tank form, including diversion boxes 241 C 153, 1 01. 151,

33 241 CII 152, antd 241 CR 153, is surrouinded by a chain ink fec nbtpe iththee
34 stands of barbed wire. Diversion boxes 211 C 151 and 241 C 152 -re outside the perimee
35 fence of the 211 G Tank Farm. The tank farm is eavered with gravel. Surfae
36 contamination placards are placed on the chain lin fence. The entire tank farm is alsoe
37 designated as a supplied air breathing zone. All indiiduals who enter the confine of the
38 241 C Tank Farm must be on supplied fresh air.

139

42 domes are generally 2 m (7 ft) below grade, and the botom of the tanks are generally 11m
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101 (37 ft) below grade. These are first generation tanks in design. This mfeans they have an
2 operat depth of 5 m (17 ft) and dished bottoms.
3
4 Four of the siteen tanks in the 241 C Tatnk Farm are smallr than thc othertnk
5 within the farm. These tanks (211 C 201 through 241 C 201) are also carbont steellie
6 wit a reifrced concrete shell. Their stiucture is 8 m (25 ft) tall with a capacity oe
7 208,000 L (155,000 gal). The domes are located less than 4 ma (11 fl) below gmde, and th
8 bottoma of the tanks atrc 11 mn (37 ft) below grade. The four smfaller tankfs are frst gcneratioe
9 design tanks. First generationt design tanks have operating depths of 5 mf (17 ft) and dishe
10 bettome,
11
12 The tank are arranged in groups of thrfee that are designed to cascade from the
13 southwest to the northeast, so that the bull of the solid waste is contained in the f&rs tanlk at
i4Z. a cascading series. Cooling of the waste materia, preeipitation, and gravty settling oe
15 -partilate mfaterial occuir in each tank. Thus, the builk of the fadianudides collect int the
16' bottom of a tank. Air cooled reflux conidensers9 were installed to prevent the heating up ot
l7n the wastes. The condensate from the condenser was returned to the tank and any nont
18 cendensible gasses were ;'entoddireetly to the atmoesphere (Stenner et al. 1988; WHC!G

IP 1991a).

21 The waste strewni received by the tank farm was gcnemt-d largely from the bismuith
2r~ phosphate process used in the 221 B Building, which operated until 1956. Duinig this
230 period, smnall amoeunts of waste tam Building 201 C (Semiworks) were also sent to the tank
24 farm. The 201 C Building was built in 1919 and used as a pilot phlt for the redution

oxie~dation proccss cL. elepment, and laer for "bench scale" PUREX process development.-
26- Laboratory waste from the 209 E Building (Crica Mass Laboratory) was also sent to th
27 -241 C Tanks (WIIC 1991a).
28
290' Between 1956 and 197-2 the PU1BX Plutonium Recovery Process operated at the 221
30 U Building ad somne of the orgie wash waste, coating waste, and tributyl phosphate waste
31 from this extractiont process was routed to the 241 C Tank Farm. In addition, all the wastes
32 fromn the two thorium eamfpaigns fun at PUREX, one in 1966 and anothr in 1970, were sent
33 to the 241 C Tank Fam (MlI 1991a).
34
35 Table 2 4 provides a description of the tank farms in the PULIEX Pant Aggregate Ae
36 and the volume of total waste and dainae waste present in each tank. Generally, moest of
37 the waste present is salt cake with relatiely minor dainable liquid.
38
39 Several dry wells within the tank farm are used to monitor the soil for radioactivityan
40 serve as one form of leak detection. In addition, goundwater moenitn wells aroeund h
41 area are also used to monitor subsurface onditions.
42
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1 An iident report was fed on August 16, 1989 regarding the 241 C Tank Fam.
2 that moning a Radiation Protection Technologist was performing rutine work in the
3 fam and noticed a musty smell. The technologist held his brah and walked upwind
4 the 241 G Tank Pam. Mter exiting the tnk farm, the indiidual e3perienced a headahe
5 and nausea. A simila incident occurred in Januy of 1989; however, unlie the previs
6 incide, first aid was not required.
7
8 In order to chanicterize the sitain, single shell ta 241 C 102 and 103 w
9 sampled for ammonia ad organic vapors. In addition, the entire tank rm was designate

10 as a supplied air breat zone.
11
12 2.3.2.8.1 241 C 101 Single SheU Tank. The 241 C 101 Sinle Shel Tank is
13 southernmst tan, and is the first tank in a thre tan cascade comprised of 211 C

LA 14 241 C 102, and 241 C 103. Wastes flowed first into 211 C 101, next overflowed ito 241
~.15 C 102, and finally flowed into 241 C 103. The tank is surrouinded by four actie radiation

16 monitoring wells. The tank is abce equipped with temperature sensors9 and a manual lqi
17 level-gage.
18
19 The tank is classified as an inactie wast management uni. It opeated from 1946
20 til 1970. The tank received bismuth phosphate met waste; tributyl osphate waste; ad
21 I'UREX coat waste (WHC 199!a).
22
23 The Tank Twin Sr,'ilancc and Wst Stw Reportfo Deeember 1991 (lle

j 24 1992) indeates that the tank contains 332,610 L (38,000 gal). This tan has a potential fo
25 hydrogen or flammable gas accumulation above its flammabilt imi. The tank is
26 considered "sound" and is interim isolaed.

c 27
28 2.3.2.8.2 241 C 102 Shoei Shcil Tank. The 241 C 102 Single Shell Tank is

CP' 29 northeast of the 24 C 101 Single Shell Tank, and is the second tank in at three tank cascade
30 comprised of 211 C 101, 241 CG 102, and 211 C 103. Wastes flwed frst into 211 C 101,
31
32 by radiation monitoring wells, however, none of the wels are active. The tank is also
33 equipped with temfperature scnsors and an atomatic liquid leve gage.
34
35 The tank is classified as an inactive waste management unit. It operated froma May
36 1946 unti 1976. The tank received bismuth phosphate mtlWaste; trbtlphosphate
37 waste; and PUREX coating waste; thorium high level waste; PUREX organic wash waste;
38 and supcraant containing organic wash wastes and coaing wastes from 211 A, AX, and C
39 tans (WIIC 1991a).
40
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101 Tho Tank Farm Surveillance and Wase Stats Reportfor- Dectcrj 1991 (Elio
2 1992) indicates that the tank contains 1,602,7-20 L (421,000 gal) of sludge. Tho tank is
3 eensiderod 'aound' and is partally intorim iselatd.
4
5 2.3.2.8.3 241 C 103 Singe Shell Tank. Tfhe 241 C 103 Singe S2e11 Tak is
6 norftheast of 241 C 102, and is the tid tank in a ftro tank cascade compised of 241 4C-
7 101, 211 C 102, and 211 C 103. Wastos flowed first into 211 C 101, next oveifiawed into
8 -241 C 102, and fnally flowed into 211 C 103. T1he tank is surrounded by iF . aeti
9 radiation monitoring wells. Tho tank is also equipped with tempenitur sensors anda
10 automfatic liquid left! gage.
11
12 Tho tank is classified as an inactiv waste mianageinent unit. It is uincortzin whcn this
13 tank started opefnting. Qpefmtion of the tank ccascd in 1979. The tanke rcccivcd tRX
Ib coating waste; tr-ibtyl5 phosphate wasto; and supomatant containin tributyl p~hosphato waste,
15 coating, waste PULTEX high level waste, R Plant high level waste, B3 Plant wast

fmReticnization Icy; lovo waste, PUREX sludgo aupernatant, PURIEX low level waste, wastoe
1% fractionization ]?UREX sludge, PUREX organic wash waste, laborator waste,
18 decontantination wasto, IU2DOX ion oxohang waste, 1UDOX high Levcl waste,

IPnoneomplexed waste, wasbefmztionization ion eixohange waste, N lcacter waste, Pacii
207 Nohrthwcst Laboratory (PNL) waste, and evapomator bottomfs from 241 A, 241 B, 211 BX,
2i1, and 241 C Tank Faims. This unit was used as the rocoiver for opemt p 10 saltwar
22 system within the 241 C Tank Farm (WVIC 199!a).
231'

2 The Tank Faun Surv~elne and TWste Stats Reportfor Deeember 1991 (Ilalon
2S 1992) indicatos that the tank contains 231,360 L (62,000 gal) of sludge and 503,105 L
215- (133,000 gal) of supernate. Tho tank is conisidzred 'aoundt and is pmartaly iitorim isolatcd.
27

29 2.3.2.8.4 211 C 101 Single Sheli Tank. The 211 C 101 SigleR Tank is
29;' northwost of 241 C 101, and is the first tank in a threc tank cascado comprised of 241 4C-
30 104, 211 C 105, and 241 C 106. %Wts flowed first into 241 C 104, ncx ovorfiowod into
31 241 C 105, and finally flwed into 241 C 106. The tank is surroeunded by seven activo
32 radiation moniftorin wells. The tank is also equipped with tonpoature sensor and a
33 waomatic liquid lovol gage.
34
35 The tank is classified as an inactiv. wVaste. inanagement unit. Rt eporatcd from Octebo
36 1916 unti 1980. The tank recoived PUPBEX coating waste; bismuth phosphate metal waste;
37 PULMEX low lo-vel and high level waste-, thorium low level and high L-vel wasto; 'PUIUX
38 organic wash waste, and supornatant containing mobil waste, PUPREX or-ganic wash waste,
39 PU1UXD low level and high Lvel waste, coating waste, compLxed waste, PNL waste, N
40 Reactor eomplex~ed waste, waste hfrAoation ion exohango waste, decontmfintiowaste,
41 B Plant low Lvel and high lo.J4 w.aste, eapoator bottms; IIBDOX hgh lvvcl waste,an
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1 tdibutyl phosphate waste from 211 A, 241 AX, 241 G, 211 BY, 211 TY, and 241 U Taffll
2 (AWHC-1991a).
3
4 The TA Faim Surp&dlanee and lA/car Stewtz Report for December 1991 (Halo
5 1992) indicates that the tank contains 1,115,100 L (29,000 gal) of sludge. This tank is
6 considered "sound" and is partially iterim isolated.
7
8 2.3.2.8.5 241-C 105 Sin&l Shell Tank. The -241 C 10-5 Single Shell Tank is
9 northeast of the 241 C 104 Singl Shell Tank and is toe second tank in a three tank cascae

10 comprised of 241 C 104, 241 G 105, and 241 C 106. WAEastes fowcd first into 241 C 104,
11 next Everflowed int 211 G 105, an- ial lwdit 211 C 106. The tank is surrounded
12 by eight active radiation monitoring wells. The tank is also cquipped with tcmpcfur
13 sensors ad an automatic liquid evel gage.

N 14
15 The tank is classified as an inactie waste management unit. It is uncertain whete
16 this tank started operat in 1946 or in 194-7. Operation of the tank ecazod in 1979.Th

Mf 17 tank received PUIU3X cat waste; tributyl phosphate waste;, PURlUX sludge supernatant;
18 REDOX supornatant; and supematant containin tributyl phosphate waste, coating waste,
19 PUREX sludge supernat, REDOX supematant, PURBX high level waste, REDOX highI 20 lvel waste, noncomplexed waste, B Plant waste fractionizatio low evel and meta wasc
21 from 241 A, 241 AX, 241 A-Y, 241 B, 241 C, and 241 'DX Tank Farms; and solids
22 containin PUREX sludge supcrnatc, coat waste, and cesium feet from 241 AX and 21

10 23 A Teak Farms (WIIC! 1991a).
24
25 The Tank Farm Surv~eile and Viate Staz Report fr December 1991 MHaM&

S27 considored "sound" and is partially interim isolatcd.
28

30 northieast of the 211 C 105 Singe Shell Tank, and is the third and last tank in a three tank
31 cascado comnprised of 241 C 104, 241 C 105, and 211 C 106. Wastos flowed fist into24
32 C 101, next oveflowed into 211 C 105, and finally flowed into 211 C 106. The tank is
33 surrfounded by six actie fadiation monitorin wells. The tank is also equipped with
34 temperaturo sensors and a manual liquid evel gago.
35
36 !The tankE is classifid as an inactive waste management unit. It is uncertain whete
37 this tank started operat in Juno of 194-7 or in 19-51. Operation of the tank ceased in 1979.
38 The tank received PUREX coaing waste;, B Plant low level waste (waste frtionizatin)
39 supeniatnt containing PUREX high level waste, and tributyl phosphae waste fromf the 241
40 A and 211 C Tanks; and solids eontaining PUREX sludge supernatant froem 211 A Teas
41 eVHG1991a)
42
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I Te Tank Fann Srvlanee and Wist Staf' Reponfor Deeember 1991 ([[anton
2 1992) indicats that the tank contains 745,650 L (197,00 gal) of sludge ad 121,120 L
3 (32,000 gal) of upemate. The tank has a high heat load of 150,000 Btuh. Ths tank is
4 considered "sound" and is partially interim isoated.
5
6 2..2.8.7 241 C 107 Singe Shel Tank. The 211 G 107 Singe Shel Tank is
7 nortwest of the 211 C 101 Single Shel Tuni, and is the firt tank in a three tan cascad
8 emprised of 241 C 107, 241 C 108, and 241 C 109. Wstes flowed firt into 211 C 107,
9 next overflwed into 241 C 108, and finaly flowed into 241 C 109. The tank is su
10 by seven active radiation mitoring wels. The tank is also equipped with temperature
11 sensors and an automatic lquid level ga.
12
13 The tank is classified as an inactie waste manaement unit. It operted from
140I 19 46 until 19:78. The tank r.ei, .4 bismfuth phosphate first cycle waste; hot 201 C Building
15,~ (Senilwcrks) waste; tributyl phosphate; PUREX coating waste; Hanford Laboratory
16- Operations waste; and suipem-atant eontainin PUUZX coating waste, 1'M= waste, N Reat
1T) waste, laboratory waste, decontamination waste, waste fraetionization ion exchange waste,

% and evaporator bottms waste from the 241 C and 211 BX Tfaks (WHC! 1991a).
19

2,The Tank Faint Surveillane and Wasvm Statz Reportfor December 1991 ([[anio
2 Lm 1992) indicates that the twa contains 1,273,860 L (33:7,000 gal) of sludge. This tank is
22 considered "sound" and is partially interim isolated.
23:
24N 2.3.2.8.8 241 C 108 Single Shell Tank. The 24 C 108 Singl Shell Tank is
25 northeast of 241 C 107, and is the seodtnsi nhe ak cascade comprised of 241 C-
26- 107, 241 C 108, ane4 o atsfoe is no21C17 verflowed into 241-
2 , C 108, and finally flowed into 241 C 109. The tank is surrouinded by three actie radiation
28 moitoring wells. The tank is also cquippd with temperature zonsors and a manual liquiA

2rP level-gage.
30
31 The tank is classified as an inactive waste management untit. It operated frm
32 September 191-7 until 1976. The tank received bismauth phosphate first cycle waste; PUB
33 cating waste; tribtyl phosphate waste; hot 201 C Building (Semiworlm) waste; and
34 supeant cnaigtrul4 phosphate waste, coat waste PUREX organic wash waste,
35 fractinization ion exchange waste, PNL9 waste; N Reactor waste, laborator waste,
36 decontamination wate, and EDOX high level waste fromn the 211 C Tanks (WHC 1991M).
37
38 The Tank Penn Qurwiance and Wast Stawu Reportfor December 199! ([[ano
39 1992) indicates that the tank contains 219 ,480 L (66,000 gal) of sludge. The tank contains
40 ferrocyanide. This tank is contsidered "sound' and is interimn isolated.
41
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1 2.3.2.8.9 211 C 109 Single Shell Tank. The 241 C 109 Single Shell Tank is
2 nortlicast zf the 241 C 108 Singl Shdll Tank, and is flie third and last twa in a throc tagk
3 casopdc compriscd of 211 C 107, 241 G 108, and 241 C 109. Wastes flowed first into 241

4 C107, next ovorfiowed into 241 C3 108, -Ad inll flowed into 211 G 109. Thep tank is
5 suffrounded by six. -actvo -fdatioen monitoing wells. The tlak is also equipped-withi

6 tempoaturo sensoe; And a Manual liquid lovel gg.
7
8 The tank is elassifici as an inactivo waste mainagement unit. It is uncortain whoto
9 this tank stared eporating in April 1948 or in 1952. Opcration of the tank coasod in 1976.

10 The tank recoived bismuth phosphato first cyelo waste- tributyl phosphato wasto; hot 201 G
11 Building (Sefmiwork4) waste, PURAE Coating waste-; and supematant containing PI
12 coating waste, hot Somiwore wsd vpoao otman o xhno at -mfi

13 211 C Tanks (WIC 1991a).
14

S15 The Tank Pant Surveilance and Waste StaW~ Repon for December 199 (olon
16 1992) indcates that flie tank contains 2314,670 L (62,000 gal) of sludge and 15, 110 L (4,00

S17 gal) of: supenatant. Tho tank contains froyid.Tfis tank is considorod "seund" and is
o 18 interim isolated.

19
20 2.3.2.8.10 241 C 110 Single Shell Tank. Tho 241 C 110 Singlo She#l Tank is

*21 narthwcst of flie 241 C 107 Single Sholl Tank, and is the first tank in a throce tanik asea~
22 zomprsdoef2ll C 110, 211 C H1, and24l G0112. Wastes flowed fivAinto 24l C 110,
23 note ovcfflowcd into 211 C 111, and~fintally Heowed 211 C 112. The tank is surouinded-by

C4 24 six activo radiation monitoring wolls. The tank is also equipped with tmporaturo sensors
__25 and a manual liquid level gage.
26

04I 27 The tank is classified as an inactvo waste fmanagefmont unit. It opcmted from May
28 1946 until 1976. The tan rocoivod rbtlpht wasto bisut Uhsht is yl29 waste; -andA supematant containing PURE or" w ash waste, ion exohango waste, coating
30 waste, ovaporator boms, and REDOX ion c-schango waste (WHO! 1991a).
31
32 The Tank Farm Survelnee and IWte Saws Repeor a December 1991 (BIn
33 1992) indiatop that the tnk ontains 70,250 L6 (196,000 gal) of sludge. This tnk is
34 considorod an "assumed larr" and is patialy intorim islated.
35
36 2.3.2.8.11 241 C M1 Single Shell Tank. The 241 G 111 Snlo Shll Tank is
37 northeast of the 241 G 110 Sin&l Sholl Tank, and is the soond tank in a three tank asoad
38 comprisci of 241 C 110, 211 G 111, and 241 G 112. Wastes flowed fist ito 241 G 1109,
39 and he vrfiowed into 211 G M1 Sngl Shdll Tank and then flowed into 211 G 112.Th
40 tanik is sfrrunded by.si Actv mdit mntoring wolls. Tho tank is aso qupd with
41 tonipoture acnson an a aullqid ovol gage.
*42
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1 The tank is classified as an inactie waste management unit. It operated from Auigust
2 1916 until 1976. The tank received bismuth phospate Farst cycle waste; PUREX organic
3 wash waste; tributyl phosphate waste; PURlEX coating waste; evaporator bottomns; hot 201 G
4 Building (Semaiworko waste; and supernatant containing evaporator botoms, coat waste,
5 and tributyl phosphate waste from the 241 B and 241 C Tenks (W9IC 1991t).
6
7 !lhe Tank Farm Surveillance and Waste S&au Reportor December 1991 (flarnlo
8 199-2),indicates that the tank contains 215,160 L (57,000 gal) of sludge. Tho tankalso
9 contains feoyanide. This tank is considered an 'assumned leakerf" and is interim isolated.
10
11 2.3.2.8.1:2 211 C 112 Sin&l Shell Tank. The 241 C 112 Single Shell Tank is
12 northwest of the 241 C 111 Singl Shell Tank, and is the last tank in a three tank cascade
13 comfprised of 241 C 110, 241 G 111, and 211 C 112. Wastes flowed first into 211 C 110,
14D next overflowed into 241 C 111, and finally flowed into 241 G 112. The tank is surronde
15 by six actie radiation mnirtoring wells. The tak is also equipped with temperature sensors

Irand a manual liquid le-vel gage.
17,
18 The tank is classified as an inacti.. - ast.. management unit. It is uncerftain whether
IF ths tank start e pcmting in November 1916 or in 1952. Operations ceased in 1976.Th
20'17 tank received tributyl phosphate waste-, PUREX coating waste; hot 201 C Buidn
21 (Semiworks) waste; and supcmatant containin coat waste, tributyl phosphate wastean
22' ion exchang waste fromn the 241 C Tn (VIC 1991a).
230
24 The Tank Ean Surweilance and Waste SAww~ Reportfoer December 1991 planlonn
25 1992) idicates that the tank contains 393,120 L (101,000 gal) of sludge. This tank also
26- contains fa70yanide. This tank is considered "seund" and is partially interim isolated.

2

28 2.3.2.8.13 241 C 201 Single Shell Tank. The 241 C 201 Single Shell Tank is north
290'~ of 241 C 103, and is the frst tank in a four tank cascade comprised of 211 C 201, 241 C-
30 202, 241 C 203, and 241 C 201. Wastes flowed first into 211 C 201, then into 211 C 202,
31 then into 211 C 203, and then into 241 C 204. The tank is suirrounded by m-diation
32 monitoring wells, however, none ar eeurently active. The tank is also equipped with.
33 temperature sensors atnd a manual liquid evel gage.
34
35 The tank is classified ns an inactive waste management unit. It operated from 1953
36 until 1977. The tank received bismth pghosphate metal waste and strontium 201 C Building
37 (Semiworks) waste (IC 1991a).
38
39 The T&& Farm SurwVeilane and Waste Stawu Report for December 1991 (Ilanlon
40 1992) indicates that the tank contains 7,560 L (2,000 gal) of sludge. Thfis tank is considered
41 an "assumned leaker" and is iterim isolated.
42
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1 2.3.2.8.14 2 41 C 202 Single Shdll Tookc. The 2141 G 202 Single Shell Tn is
2 northwcst of the 241 C 201 ;Shigi Shell Tenk, and is the secand tank in a fouir tankc cascadz
3 comprised of 241 C 201, 241 C -202, 241 C 203, and 241 C 204. Wastes flowed first into
4 241 C 201, thzn kt 241 C 202, thezn into 241 C 203, and then iWt 241 C 204. The tank is
5 surrounded by radiationt monitoring wells, howzver, none are currontly activ. The tank is
6 also equipped withi tcmpcmturoe sensors and a mnanual iquid level gage.
7
8 The tank is classified as an inactivo waste management unit. It opzratcd from 1953
9 utilW 1977. The tanic reivoed bismuth phosphato moeta waste, strontium 201 C Buildn

10 (Sonltiworks waste, and supornatant containing bismuth phosphate metal waste from thoe
11 241 C 201 Singic Shdll Tank (WUCG 1991at).
12
13 T7he Tank Fafm Survillance and Was:: StaWu Bepen for December 1991 (flanlon

- 14 1992) indiceates that the tank contains 3,780 L= (1,000 gal) of sludge. This tank is eonsidre
15 an "assumed lcalccr" and is interim isolate.
16

Ln 17 ;2.3.2.8.15 241 C 203 Single Shell Tank. T7he 241 C 203 Single Shell TA is nort
18 of th 211 C 102 S'nglc -ho Tank, ad is the third tank in a feur tank caseado comprised at

o~ 19 241 C 201, 241 C 202, 241 C 203, and 211 C 204. Wastes flowed fast into 241 C 201,
6 20 ncxt into 241 C 202, then into 241 C 203, and finally into 241 C 204. The tank is

21 surrounded by radiation monietorn wdlls, howezver, none are currenty activo. The tank is
22 also equipped with tcmpcmaturce sensors and a manual liquid level gage.

~o23
24 The tank is elassifiod as an inactive waste management unit. It opcratd from 1953

-26

27 The Tank Fann Survcilnee and Waste Statu Repopnfoer December 1991 (Ilanlon
C 28 1992) indficates that the tank contains 18,900 L6 (5,000 gal) of sludge. This tank is

o 29 considered an "assumed Icaker" and is interim isolated.
30
31 2.3.2A8.16 211 C 204 Single Shell Tank. The 211 C 201 Single SheR Tank is nort
32 of the 241 C 203 Single Shell Tank, and is the last tank in a four tank cascado comprised oe
33 241 C 201, 241 C 202, 241 C 203, and 241 C 204. Wastes flowed frs into 241 C 201,
34 nex ito 241 C 202, then into 241 C 203, and finally into 211 C 201. T7he tank is
35 surrouned by two activo radiation monitoring wells. The tank is also equiped wit
36 temperature sensors and a imual liquid Lczl gage.
37
38 T7he tank is classiflod as ant inactivo waste management unit. It opemted from 1953

40
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1 The Tank Dim Survetlknx and Wane Staw t.Reor for December 1991 (Hanlen
2 1992) indicates that the tankr contains 11,340 L (3,000 gal) of sludge. This tank is
3 eensidered an "assumod kalczr" and is interim isolated.
4
5 2. 9q.2 241-A-302A Catch Tank. The 241-A-302A Catch Tank is located near the
6 241-A-151 Diversion Box, immediately south of the 202-A Building.
7
8 The 241-A-302B9 Catch Tank started operating in 1956 a4n Wfti aOivM
9 epe g-i"-1989.A- I Is designed to contain leaks from transfers and drainage from
10 operation within the 241-A-151 Diversion Box. Thc volumes of waste rcccivcd voxic
11 aecrding to spcciflc plat operatins.-It currently contains 13,645 L (3,605 gal) of waste.
12
13 N'as w t

X 2.3.2.10241 241-A-302B Catch Tank. The 241-A-302B Catch Tank is located in the
i6M 241-A Tank Farm, which is approximately 487 m (1,600 ft) northeast of the 202-A Building
17t and directly south of the 241-AX and 241-AY Tank Farms. It is located on the berm on the

east side of the tank farm fence.

Constructed in 1956 Ctv , the 241-A-302B Catch Tank is an
21 inactive waste management unit. A fill pipe and a liquid level measurement station are
227 present. The unit is associated with the 241-A Tank Farm and the 241-A-152 Diversion
23- Box. This unit was used for the transfer of waste solutions from processing and
24 decontamination procedures. The volumcs of waste rdccivcd varicd dpnding on t
2S\! speeifie plant opcntiona.-It currently contains 12,306 L (3,240 gal) of waste.
26.
27
2 6
2, 2.3.2.14 241-A-350 Catch Tank. The 241-A-350 Catch Tank is located at the south end
30 of the 241-A Tank Farm.
31
32 Constructed in 1956, the 241-A-350 Catch Tank is an active waste management unit.
33 A fill pipe and a liquid level measurement station are present. The unit is associated with
34 the 241-A Tank Farm and the 241-A-A and 241-A-B Diversion Boxes. This unit was used
35 for the transfer of waste solutions from processing and decontamination procedures.-The
36 velumes ef waste rcccivd vaio dcpnding on the specific plant opcmtions.
37
38 N
39
40 2.3.2.424 241-A-417 Catch Tank. The 241-A-417 Catch Tank is located just west of the
41 241-A-401 Condenser Building and south of the 241-AX Tank Farm.
42
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1 Constructed in 1956, the 241-A-417 Catch Tank is an active waste management unit.
2 This unit was used to collect condensate from the 241-A-401 Condenser House. It currently
3 holds 120,600 L (31,900 gal) of the 207-A Retention Basins condensate.
4
5 N a sSO wihtisuM
6
7 2.3.2.13 241 AN 1S2CT Catch Tank. The 241 A 152T Cach Tenk and thep 241 AX 15
8 Divortor Station arc the same waste mnanagermont unit. The 211 A 152CT Catch Tank is
9 sohedulod for doletion fom the VJIDS system (WIiC 1991a). The unit is appridmately 3m

10 (10 Rf) inside the 24 1 AX Tank rarm west perimeter fenco.
11
12 This aetive unit was oanstnxotzd in 1965 and zensists of two divertor tanks inp
13 common ell with a stainles steel liner on the floor that extends about 0.3 m (1 ft) up the
14 walls. Thoro is also a pump pit that docs not havo at stainless stool liner. Tho coil and theo
15 pumip pit drain to the catch tank below.

$.n 16
17 The unit transfers waste solutions and drainage from proeoesing oporations withinth
18 241 A 151 Diversion Box. It ourntly contins 10,053 L6 (-2,656 gal) of waste.

0) 19
20

4 21 2.3.2.44k 241-C-301C Catch Tank. The 241-C-301C Catch Tank is located seathwest-of
22 te 241-C-252 Diversion Box and west of the 241-C-204 Single-Shell Tank. The unit is near

.a23 the seutheo W- fence of the 241-C Tank Farm.
24

N 25 Constructed in 1946, the 241-C-301C Catch Tank is an inactive waste management
-26 unit. The unit was isolated at the surface in 1985 and is marked at the surface by two sets of

27 10 cm (4 in.) diameter, stubbed pipes, less than 1 m (2 ft) high.
28

o 29 The unit is associated with the 241-C-151, 241-C-152, 241-C-153, and 241-C-252
30 Diversion Boxes and the 241-C Tank Farm. This unit was used for the transfer of waste
31 solution from processing and decontamination operations. Volumes of waste vaiced-
32 depending on plant operations. I currently holds 120,600 L (31,900 gal) of the 207-A
33 Retention Basins condensate.
34
35INA
36
37 2.3.2.4S70 244-k-.J. . The 244-A is
38 located approximately 396-m-(1,3W9ft) north of the 202-A Building. The unit,alem
39 as the 211 A Receiver Toak, began operating in 1975 and is still active. The gnut~x
40 is 6 m (19 ft) long and 5Sm (15 ft) in diameter. The 244-A Re-i-ngVutM I

41 costruced ef carbn $M, hasa capacity ff 61,538 L (16,280 gal) and

1 42 sis"WIEi vertically in side a reinforced concrete, steel-lined vault with 0.3 m. (1 ft) thick
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1 walls and a 1 m (4 ft) thick base. The bottom of the vault is 15 m (49 ft) below grade. The
2 unit receives waste from several tank farms and currently contains 13,955 L (3,692 gal) of
3 waste.
4
5 sE
6
7 2.3.2.-17 244-AR Vault,'UrR 200 E 59 and UM 200 E-70. The 244-AR Vault is located
8 approximately 61 m (200 ft) west of 241-A Tank Farm. The vault began operating in 1968
9 and is in standby mode (WHC 199( b); however, it is considered still active. The facility
10 comprises the following: a canyon building; wind reduction building; instrument building;
11 closed-loop cooling equipment building; control room; crane control room; and a
12 changehouse.
13
1. The 244-AR Vault was originally used to process radioactive waste that was being
I removed ("sluiced") from storage tanks. The waste was eventually transferred to B Plant for
16) removal of cesium and strontium (WHC 1990j§). The facility also was the focal point for
17 reprocessing and routing of PURBX-generated waste between tank farms and the B Plant
A0 facilities in the late 1960's and between the tank farms and the Waste Encapsulation Storage
19:' Facility (WESF) in the late 1970's (Pines 1985). In 1984, a decision was made to upgrade
2% the 244-AR Vault for use aA a waste transfer facility. The extensive upgrading effort
2 ' provided improved features for the safe and efficient transferring of PUREX-generated waste
221" between the tanks farms and B Plant. Thifl1As wastes consists of cladding removal waste
23o enroute to B Plant and VU waste from B Plant/WESF to the tank farms.
24
25V Tweunplanned releases, U 2)" associated with the 244-AR Vault.
26 Unplanned release UM' 200 R 59 occurroed in May 1979. Containifated mud And
27 tumbleweeds from the 216 A 40 Trench wero used by swallows to build nests at the vault.
28-N Tho zpntaminatzd muds cotano ~~-Ge wit reading of 10,000 to 20,000 ot.'min.

29The nests wero remo'vod from th flipvut. Thec tumbleweeds wae romoved from the 216 A 40
30 Tronch, paekaged, placod in the burial ground, and thep sides of the trench were washed and
31 the contaminated mud wats removed.
32
33 2.3.2.47 244-CR Vault. The 244-CR Vault is located in the 241-C Tank Farm just south
34 of the 241-C Tanks and southeast of the 241-CR-151 Diversion Box. The vault started
35 operating in 1946 and ceased operating in 1988. The vault is a reinforced concrete building
36 31 (102 ft) long by 8 s (26 ft) wide and 17 m (55 ft) deep. It is a two-level, multi-cell
37 structure constructed below grade. The lower cell contains the process vessels and the upper
38 cells contain the attendant piping and equipment. The facility's roof cover blocks allow
39 access to the upper cells when removed. The lower cells contain four process vessels: TK-
40 CR-001 and TK-CR-011 have diameters of 6 m (20 ft) and are 6 m (19 ft) tall; and TK-CR-
41 002 and TK-CR-003 have diameters of 4 m (14 ft) and are approximately 4 m (12 ft) tall.

WHC(PUREX-4)/9-29-92103377A

2-44



DOE/RL-92-04
Draft B

1 The 244-CR Vault was used te- sp i waste solutions from processing2 and decontamination operations.
3
4

6
7
8 2.3.3 Cribs and Drains
9

10 The cribs and drains were all designed to inject or percolate wastewater into the ground11 without exposing it to the open air. The locations of cribs and drains in the aggregate area12 are shown on Figure 2-62-4. AMtp s r n 2 The-elribs inthe13 PUtJ -Plant- e Ara-are gene raly-shao ixcavations thae hr backfilled14 with permeable mated Mr p b
15 L 

VR______X _______I___'R____I___S

16 ha" inict perc Kied a V lt sarutur; and hac a aisakft paper a17 backfil. 1eh cribsaccscuipdwt srwhcarcpnnddppahtalO
18 lid mvcmInt.Water flows directly into the backfilledo 19 materia or covered open space and percolates into the vadose zone soils.20 Fe pip e022
23 '

&25 dwere designed to receive liquid until the * sef retention26 or radionuclide capacity was met. The term "specific retention" is defined as that volume of27 waste liquids that may be disposed to the soil and be held against the force of gravity by theCN 28 molecular attraction between sand grains and the surface tension of the water, when29 expressed as the percent of packed soil volume (Biersehenk 1959).0 30
31 Wyx- r
32 dionucide capacity rfers to a specific nmnbe of curies of radioactivity the33 waste management unts were allowed to receive until they were shut down (Fecht et al.34 1977).walls ij t
35 wd f stel or
36 eecrtc pipo ad . A tial frnch ddn is37 ilutac nFgr .The PR Pln Agrgtoricotis2 rb and 16 fonli
38 dains. The ribs and dTins ty iay rccivcd lw l-w f. The following39 sections describe each crib and drain in the PUREX Plant Aggregate Area-individuay.40
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1 2.3.3.1 216-A-i Crib. The 216-A-i Crib is located inside the 200 East Area perimeter
2 fence extension, 60 m (200 ft) east of the 241-A Tank Farm, along Canton Avenue. The
3 bottom of the crib is 9 x 9 m (30 x 30) and 5 m (15 ft) deep. The crib has two layers of
4 sisalkraft paper (1,134 mi f3,720 ft4) separating the gravel fill from the backfill. The side
5 slope from the surface to 2 rn (7 ft) deep is 1:1.5, and from 2.1 m (7 ft) to 5 m (15 ft) deep
6 is 1:2. The crib is composed of three 15 cm (6 in.) perforated pipes, 9 m (30 ft) long,
7 running horizontally at 3 m (9 ft) below grade in an H pattern. There is a layer about 1.8 m
8 (6 ft) deep (300 m3 [11,000 ffl) of coarse rock in the excavation bottom. Effluent entered
9 the crib from overground piping. The distance from waste rlasc point to the sit: bottom is
10 5-m-(17-ft) - The crib also has an inlet pipe entering at the cross bar of the H-pattern
11 distribution piping; a strainer rising vertically from the center; two layers of sisalkraft paper
12 (a natural fiber media); and, a concrete pad to support the strainer. This waste management
13 unit is surrounded by a light chain barricade with surface contamination warning signs.i

15
f6' This crib was only active from November to December of 1955. During this time the
1, sitepMg received the depleted uranium waste from the cold startup run in the 202-A Building.
18 It received a total of 98,400 L (26,000 gal). The unit was deactivated by removing the
1P overground piping and backiilling when it reached specific retention capacity.
2f),
21 Mala aMEW s a i n
2Y'
23! 2.3.3.2 216-A-2 Crib. The 216-A-2 Crib is located 80 m (260 ft) south of the 202-A
24 Building, 300 m (900 ft) west of Canton Avenue, and southwest of the 291-A-i Stack. The
25 crib dimensions are 6 x 6 m (20 x 20 ft) and 8 m (27 ft) deep. The waste management unit
26- consists of 15 cm (6 in.) perforated lines, two 6 m (20 ft) lengths forn a cross pattern
27 horizontally 6.4 m (21 ft) below grade. It has approximately 2 m (6 ft) (140 m3 t5,000 ft])
2V of coarse rock and the1 backfilled to grade. The side slope from grade to 6.4 m (21 ft)
29% deep is 1:1.5, and from 6.4 m (21 ft) to 8.2 m (27 ft) deep it is 2:1. The crib also has two
30 10 cm (4 in.) inlet pipes 44$ m (15 ft) long, and a 15 cm (6 in.) strainer 4.1 m (13.5 ft)
31 long, rising vertically from the bottom to a vent structure. There are two concrete pads to
32 support the strainer and the vent, and a sisalkraft paper (natuml fiber media) to separate the
33 gravel fill from the backfill. The crib is marked by a light chain barrier and a stubbed green
34 pipe.
35
36 This unit was active from January 1956 through January 1963. During this time it
37 received 230,000 L (61,000 gal) of organic wastes, containing normal paraffin hydrocarbons
38 and tributyl phosphate, from the 202-A Building. The unit was deactivated by removing a
39 section of effluent piping when the specific retention capacity was reached.
40
41
42
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1 2.3.3.3 216-A-3 Crib. The 216-A-3 Crib is located directly south of the 275-EA Building,
2 approximately 365-rn (1,200 ft) west of Canton Avenue and 180 m (600 ft) north of the 202-
3 A Building. The crib dimensions are 6 m (20 ft) in length and width with a depth of 5 m
4 (1$6 ft). The waste management unit has three perforated pipes 2.4 m (8 ft) below grade
5 placed horizontally forming an H pattern. The unit has about 2.4 m (8 ft) (280 m3 p10,000
6 fte) of gravel backfilled into the crib. The side slope.from grade to 2 m (7 ft) deep is 1.5:1,
7 and from 2 m (7 ft) to the bottom is 2:1.
8
9 The 216-A-3 Crib was in operation from January 1956 to April 1981. From the

10 beginning of operation until November 1967, the waste management unit received wastes
11 from the silica-gel regeneration in the 203-A Building, the uranyl nitrate hexahydrate storage
12 pit drainage, and the liquid waste from the 203-A Pump House. From November 1967 to
13 April 1981, the ite4 received uranyl nitrate hexahydrate Sgtorage flit drainage, liquid
14 drainage, liquid waste from the 203-A Building enclosure sumps, and the heating coil
15 condensate from the P1 through P4 uranyl nitrate hexahydrate tanks. Between 1967 and

Ln 16 1970, the unit discontinud rcciving dbchargc frcm silia gel regeneration wastes. The
17 above wastes ffewer reworked through the uranium cycle and any resulting waste with low
18 radioactivity are4 sent to 216-A-29 Di. This crib received over 3,000,000 L (800,000
19 gal) of waste (WHC.1991a).
20

23 2.3.3.4 216-A-4 Crib/UN-200-Fr13. The location of the 216-A-4 Crib is 80 m (260 ft)
24 south of the 202-A Building and 230 im (760 ft) west of Canton Avenue, and 46 m (150 ft)
25 east of the 216-A-2 Crib. The crib dimensions are an exeavaticn area ef 6 x 6 m (20 x 20
26 ft) and 8 m (26 ft) deep, with a side slope from the surface to 5.5 m (18 ft) deep of 1:1.5,
27 and from 5.5 m (18 ft) to 8 m (26 ft) deep, wit sp f1:2. The excavation has 5.5 m

N 28 (18 ft) 2 -i m.10,000 m$j) of coarse rock fill and has been backfilled to grade. The waste
e 29 management unit consists of two 6 m (20 ft) lengths of 15 cm (6 in.) perforated pipe forming

30 a cross pattern horizontally 5.5 m (18 ft) below grade. Additional structures to the crib
31 consist of three 10 cm (4 in.) inlet pipes 4A i m (15 ft) long, a 15 cm (6 in.) strainer 4.1 m
32 (13.5 ft) long, a vent structure, a vent box and concrete pad, and two layers of sisalkraft
33 paper (a-natural-fiber-media)-separating the gravel from the bakilclary jqimen

35
36 This waste management unit was active from December 1955 through December 1958.
37 During this time the crib received 6,210,000 L (1,640,000 gal) of laboratory cell drainage
38 from the 202-A Building and the 291-A-1 Stack drainage. In Dcccmbcr 1958, the uni
39 becamc plugged ad flooded an ra between the uni and the 291 A Stack, contaminatin the
40 ground surfae (UN 200 H 13). The oontamination was rmoved to a trcnch along the south
41 beundary of the unit and ccvzred with a foet cf aoil. The waste management unit was
42 deactivated by blanking the effluent piping when the unit reached its specific retention
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I capacity. The unit is surrounded by a light chain barricade in addition to the 202-A Building
2 contamination zone barricade.
3

5
6 2.3.3.5 216-A-5 Crib. The 216-A-5 Crib is located 140 m (450 ft) south of the 202-A
7 Building and 430 m (1,400 ft) west of Canton Avenue between the inner and outer 202-A
8 Building exclusion area fences. The crib excavation dimensions are 10.6 x 10.6 m (35 x 35
9 ft) and 9.8 m (32 ft) deep, with a side slope from the surface to 7.3 m (24 ft) deep of 1:1.5,
10 and from 7.3 to 9.8 m (24 to 32 ft) deep of 2:1. The excavation is backfilled with about
11 2.4 m (8 ft) (600 m3 (21,000 ffl) of coarse rock. The waste management unit consists of
12 three 20 cm (8 in.) pipes placed horizontally 7.3 m (24 ft) below grade in an H pattern, an
13 inlet pipe, a strainer and vent, two layers of sisalkraft paper, and a concrete pad to support
i4' the strainer. Anilar .. p. i . p

16
ip This crib was active from December 1955 to October 1966. From December 1955 to
lb November 1961, the waste management unit received the process condensate from the 202-A
It Building. From November 1961 to October 1966, the unit was active but received no waste

(backup for the 216-A-10 Crib). In October 1966, the unit received the process condensate
24-0 from the 202-A Building. over-tthe-yea-i MM v the crib received approximately
22 1,630,000,000 L (431,000,000 gal) of acidic waste. The crib was deactivated by valving
2T utco Zv e the effluent piping to the unit and then rerouting the waste to the 216-
24.' A-10 Crib.
25
26

2f 2.3.3.6 216-A-6 Crib ILR 200 E 21t UPR 200 E 29. The 216-A-6 Crib is located outside
29 the 200 East Area perimeter fence, 300 m (1,000 ft) east of the 202-A Building and 76 m
30 (250 ft) east of Canton Avenue. The bottom dimension of the crib is 30 x 30 m (100 x 100
31 ft) and 6 m (19 ft) deep with a side slope from the surface to 2 m (7 ft) of 1:1, and from
32 2 to 6 m (7 to 19 ft) of 2:1. The waste management unit contains a 38 cm (15 in.) pipe
33 placed horizontally 4 m (12 ft) below grade the length of the unit. Five 30 m (100 feet)
34 lengths of perforated pipe are placed perpendicularly to the first pipe at 6 m (20 ft) intervals.
35 The unit contains 2 m (7 ft) (2,600 m3 91,000 ffl) of coarse gravel fill and then backfilled
36 to grade. This crib also has an inlet pipe, five strainers, two layers of sisalkraft paper, and
37 five concrete pads to support the strainers at the bottom.
38
39 The crib started operating in 1955 and ceased operating in 1970. From November
40 1955 to January 1961, this waste management unit received the SGDsd , the
41 equipment disposal tunnel floor drainage, the water-filled door drainage and the slug storage
42 basin overflow waste from the 202-A Building. From January 1961 to March 1966, the unit
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1 was inactive. After March 1966, the waste management unit received the previously
2 mentioned effluents again t . Overall, the total volume of waste received by this
3 crib was 3,400,000,000 L (900,000,000 gal). In August 1974, the unit was deactivated by
4 blanking the effluent pipeline to the unit in Distributor Box No. 1. The radiation zone
5 denoting this unit was enlarged to include the contaminated ground surface northeast of the
6 unit.
7
8 s
9

10
11 This waste management uinit has a known rolcane, UPR 200 R2 21, which cocurrod o"

12 March -20, 1959. It was an overfiow fromt the cib that contaminatcd tho soil adjaenat toth
13 erib. On January20, 1n pn release Ur 200-H 29 occurrd. This release was

ci' 14 also an overfiow from the crib. Mtcr bcth of those incidehts the ground surfaco was covere
15 with 15 cm (6 in.) an t root borior.
16 The sheftn was cavoroed with 46 cmn (18 in.) of sand an e1 m (4 in. of g.alinJl

!.o 17 1972. In Novcmber 1972, thc fvo liquid Lvel isors were cuit off 1 ma (2 ft) Mokwgrad

18 and filed with conrto Currently, tho crib and valve staion on the southwest side, amc
19 onclosed in a woed and box win fcnco. The volvo stationt has a ight chain banicado withI 20 sufaco contamination placards posted.
16

22 2.3.3.7 216-A-7 Crib. The 216-A-7 Crib is located inside of the 200 East Area perimeter
a 23 fence extension, 300 m (1,000 ft) east of the 241-A Tank Farm across from Canton Avenue.

24 The bottom of the crib is 3 x 3 m (10 x 10 ft) and 4.6 m (15 ft) deep. The side slope from
25 the surface to 3 m (10 ft) is 1:1 and from 3 m (10 ft) to the bottom is 2:1. Two 15 cm

- 26 (6 in.) perforated pipes are placed horizontally 3 m (10 ft) below grade with a 3 m (10 ft)
27 length perpendicular to each other forming a cross pattern. The excavation is filled with
28 2.1 m (7 ft) (100 m3 (3,500 ft3)) of coarse rock. The crib site-is also made up of a riser

0 29 supported by a concrete pad, two layers of sisalkraft paper for a barrier, and a 15 cm (6 in.)

30 perforated inlet pipe. Th " 20-- C
31
32 From November 1955 to July 1959 the crib received the catch tank overflow waste, the
33 sump waste, and the pump pit drainage from the 241-A-152 Diversion Box. From July 1959
34 to November 1966, the waste management unit received the catch tank overflow waste and

35 the pump pit drainage from the 241-A-152 Diversion Box. In November 1966, the unit
36 received the tributyl phosphate-esek organic inventory from the 202-A Building.
37 The unit was then-deactivated blanlng off the effluent pipeline from

38 the 241-A-152 Diversion Box. Throughout-thoyr- a ithe crib received a total of

39 326,000 L (86,129 gal) of low salt and neutral/basic waste.
40
41 O Wk s I A'e
42
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1 2.3.3.8 216-A-8 Crib. The 216-A-8 Crib is located east of the 200 East Area perimeter
2 fence, about 200 m (650 ft) northeast of the 241-A Tank Farm. The bottom of the crib is
3 259 m (850 ft) long, 6 m (20 ft) wide, and 4.3 m (14 ft) deep with a 1:2 side slope. The
4 crib has a 61 cm (24-in.) perforated distribution pipe placed horizontally 2 m (7 ft) below
5 grade. The waste management unit contains 2 m (7 ft) (6,000 m3 (206,000 ftl) of gravel fill
6 and has been backfilled. The unit also contains four test risers, a vent riser, and two layers
7 of sisalkraft paper for a barrier. A control box (ID Number 216-A-508) is used to divert
8 effluent to either the 216-A-8 Crib or the 216-A-24 Crib.A yd
9
10
11 An overflow line at the east end of the 216-A-8 Crib ran north to a 66 x 66 m (200 x
12 200 ft) pond. The overflow line had its own vent riser that was held up by an 8 to 10 ft high
13 mound of soil. The overflow line and soil mound were removed in 1988 when the crib
14 surface was stabilized with a 72 cm (24 in.) layer of clean fill to prevent the spread of
1 contamination. The overflow pond was filled in with clean fill-aJ taken from a barrow
16 pit between the 216-A-8 and 216-A-24 Crib. Prior to stabilization, 216-A-8 I*had a
17 considerable amount of surface contamination around the vented tent-risers and from deep-
A8 rooted vegetation reaching the crib.
190
2% From November 1955 to December 1957, the crib received condensate from the waste

storage tanks in the 241-A and 241-AX Tank Farms. From December 1957 to May 1958,
221 the crib received the above effluents and c cooling water from the eentaet water frem
23 the contact condenser in the 241-A-431 Building. From May 1958 to January 1966, the
24 waste management unit was inactiveR it #4dapproached radionuclide capacity and was valved
25N out. The condensate was rerouted to the 216-A-24 Crib and the cooling water rerouted to
26 the 216-A-25 Pond. From January 1966 to April 1976, the unit was reactivated to receive
27 the condensate from 241-A and -AX Tank Farms. From May 1976 to January 1978, the
28N unit did not receive waste. From January 1978 to April 1978, the crib received 241-A, 241-
29, AX and -AY Tank Farm condensate. From May 1978 to October 1983, the unit was
30 inactive. In October 1983, the unit was reactivated to receive the 241-AY and . -AZ Tank
31 Farm condensate. From Wa'-October 1983 to March 1984, the unit was inactive; flow was
32 diverted to 241-A-417 Catch Tank take-due to high radiation alarms. In March 1984, the
33 unit was reactivated Ithe same as in October ef-1983. According to the 1990
34 survey this crib has thus far received 1,150,000,000 L (304,000,000 gal). The crib received
35 approximately 70% of its total effluent in its first 30 months of operation.
36
37 According to Milestene-Tri-Party Agreement st M-17-28, all discharge to the
38 216-A-S Crib wes~-cease4| September 1991. There shall be no further soil column
39 discharge to this unit until best available technology/all known, available, and reasonable
40 technologies (BAT/AKART) is" implemented. In the interim, effluent will be routed to
41 double-shell tanks. Following implementation of BAT/AKART and approval of the iampling
42 and analysis plan, discharge to the crib may resume if supported by the environmental impact
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1 assessment agreed to by the Washington State Department of Ecology (Ecology), DOE, and

2 Environmental Protection Agency (EPA) (Ecology et al. 1992).
3

5
6 2.3.3.9 216-A-9 Crib. The 216-A-9 Crib is located 150 m (500 ft) west of the 241-A Tank

7 Farm and 270 m (900 ft) north of 275-EA Building along 4th Street and the PUREX Plant

8 Aggregate Area railway spur. The crib dimensions are 128 m (420 ft) in length, 6.1 m (20

9 ft) wide, and 4 m (13 ft) deep. The waste management unit contains a 49Q cm (404 in.)

10 perforated pipe placed horizontally 2.3 m (9 ft) below grade. The unit has 1.5 m (5 ft) of

11 gravel backfilled into the crib. The side slope for the entire crib depth is 2:. LA y
12 FkHZfibt
13
14 The 216-A-9 Crib was in epection4""- from March 1956 to August 1969.

15 Between March 1956 and February 1958 the unit received the acid fractionator condensate

so 16 and the condenser cooling water from the 202-A Building. From February 1958 to April

17 1966, the waste management unit was inactive because the condenser flow had surpassed the

18 capacity of the crib. From April to October of 1966, the unit received N Reactor

0 19 decontamination waste via a manhole at the site. From October 1966 to August 1969, the

20 unit was inactive. In August 1969, the unit received the acid fractionator condensate from' 21 the 202-A Building. The crib was deactivated by blanking the effluent pipeline to the unit

22 after replacing 33 m (100 ft) of the pipeline that had failed. The effluents were then rerouted

23 to the 216-A-29 Ditch via the 202-A Building chemical sewer-(GSz). The unit received

24 981,000,000 L (259,000,000 gal) of waste throughout the years of operation.

C 25
26
27

N 28 2.3.3.10 216-A-10 Crib. The 216-A-10 Crib is located approximately 120 m (390 ft) south

29 of the 202-A Building. The crib excavation dimensions are 83.8 x 13.7 m (275 x 45 ft) and

30 13.7 m (45 ft) deep. The excavation is a wedge-shaped cross section with a side slope of
31 1:1.5 and has 4.6 m (15 ft) (12,000 m3 (414,000 ft1) of rock fill. The unit consists of an

32 20 cm (8 in.) pipe placed horizontally 9 m (30 ft) below grade, 8.2 m (27 ft) east of the

33 centerline. It also has an original distribution pipe, the new distribution pipe 9.1 m (30 ft)
34 below grade, two layers of vinyl plastic separating the gravel from the backfill, two vent

35 structures, a vent box on a concrete pad, and three 15 cm (6 in.) risers extending from the

36 bottom to the vent structure. '' i- pe d rtxp p

37 -AT
38
39 During 1956, the waste management unit was used only for testing purposes using

40 nonradioactive water. From 1956 to November 1961, the site was inactive. From

41 November 1961 to January 1978, the unit received process condensate from the 202-A

42 Building. From January 1978 to October 1981, the unit was again inactive. From October
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1 1981 to 1986, the unit received the process condensate from the 202-A Building. After the
2 216-A-10 Crib was closed 9, the waste was rerouted to the 216-A-45 Crib.
3 The crib received a total of 3,210,000,000 L (848,000,000 gal) of waste. Te1
4 OIN MIN O
5
6 WhOPIRR ||NNIMMI ||||||"
7
8 2.3.3.11 216-A-21 Crib. Crib 216-A-21 is located 200 m (600 ft) south of the 202-A
9 Building and 230 m (750 ft) west of Canton Avenue. The bottom dimensions are 18.3 x 5 m
10 (60 x 16 ft) and 6 m (19 ft) deep. The excavation is V-shaped in cross-section with a side
11 slope of 1:1.5. The excavation has about 1.8 m (6 ft) (100 m3 12,700 ft) of gravel fill and
12 is backfilled to grade. The waste management unit has a new 10 cm (4 in.) distribution line
13 running horizontally through the length of the crib 1.5 m (5 ft) above the bottom of the
I excavation. Branching horizontally from this distribution line are four 1.2 m (4 ft) sections
15 of 10 cm (4 in.) tubing. Branching vertically at the same locations are four 2.4 m (8 ft)
160 sections of 10 cm (4 in.) perforated pipe running to the bottom of the excavation. The unit
17 also consists of a failed 15 cm (6 in.) distribution pipe placed 4 m (13 ft) below grade the
19 length of the unit; two layers of sisalkraft paper to separate the gravel from the backfill; two
19t) 10 cm (4 in.) test risers which extend to flanges 0.9 m (3 ft) above grade; and concrete
2(,, blocks at the bottom f"jj4"| the risers-to-rest-en.

22"' The unit started operation in 1957 and was taken out of service in June of 1958 when a
23.3 15 |m (6 in.) clay distribution pipe failed. A new distribution system was installed, the unit
24 was brought Rfedback to service in December 1958 and ceased operating in 1965. Until
25N June 1958, the waste management unit received sump waste from the 293-A Building. From
26.. June 1958 to December 1958, the unit was inactive. From December 1958 to June 1965, the
27 unit received the above effluent, laboratory cell drainage from the 202-A Building, and the
28N 291-A-1 Stack drainage. Throughout this time the crib received a total of 77,900,000 L
290, (20,000,000 gal) of waste. The unit was deactivated when the effluent flow rate exceeded
30 the infiltration capacity by blanking the effluent pipeline to the unit. The effluents were
31 rerouted to the 216-A-27 Crib.
32

34
35 2.3.3.12 216-A-24 Crib/UN-200-E-56. This crib is located outside the 200 East Area,
36 about 229 m (750 ft) northeast of the 241-AX Tank Farm along Canton Avenue. The bottom
37 of the crib is 488 x 6 m (1,600 x 20 ft) at a depth of 4.6 m (15 ft) with a 1.5:1 side slope.
38 A 38-cm (15-in.) diameter (perforated bottom half) galvanized corrugated pipe is placed
39 horizontally 3 m (10 ft) below grade. The excavation has 1.2 m (4 ft) (4,100 t3 146,000
40 ft) of gravel fill and is backfilled eveio74rad. The crib is broken into 101 m (350 ft)
41 segments by 15 m (50 ft) wide earth barriers. The segments are connected together with 38-
42 cm (15-in) corrugated distribution pipes. The segments are arranged in a cascading fashion.
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1 The total length of the crib is approximately 488 m (1,600 ft). The waste management unit
2 also has eight gage wells resting on concrete pads, four corrugated risers, four filter box
3 assemblies located on top of the risers, and a polyethylene barrier between the gravel and the
4 backfill. AINlethJK.6A-524 vs ax ho h ps
5 p x th ts

7
8 Beginning in May 1958, the waste management unit received 820,000,000 L
9 (200,000,000 gal) of condensate from the waste storage tanks in the 241-A and 241-AX Tank

10 Farms. The waste was low salt and neutral/basic. The crib was believed to have been
11 deactivated by shutting the valve in January 1966. However, it was still open in 1979. The
12 valve has since been closed. This unit was deactivated and the waste was routed to the 216-
13 A-8 Crib. In September 4994 the surface of the unit was stabilized. It is currently
14 about 1 m (2 ft) above grade and there are numerous concrete marking posts lying-around the
15 unit. Tc 216 A 24 Crib ajins unplanncd rolcase UN 200 R 56. This unpiannod rc
16 eeorrd in 199 when contaminated moistur was oncountcrod in an excavatien cast of the

,r 17 200 East Area perimeter fcnzc. Wiz digging from eleor fill for the -241 AN Tni:Farm,
18 beta centaminatcd moisture was found that had migrated laterally ever the surfaoc of a 10 em

o 19 (4 in.) crust of hard pan appreximat*l 5 m (15 ft) belew the surfacc (Maxficld 1979).
20

o 23 2.3.3.13 216-A-27 Crib. The 216-A-27 Crib is located about 213.4 m (700 ft) south of the
24 202-A Building and 244 m (800 ft) west of Canton Avenue, partly within the PUREX Plant

25 Aggregate Area exclusion area. The bottom dimensions are 60 x 3 x 4.3 m (200 x 10 x 14
- 26 ft) deep with a side slope of 1:1.5. The excavation is filled with gravel to 1.8 m (6 ft) (700

27 m t24,000 f|l), and then backfidled everg A 15 cm (6 in.) perforated pipe is placed
28 horizontally the length of the unit approximately 3 m (10 ft) below grade. The crib also has

a- 29 an 20 cm (8 in.) diameter well extending from a concrete pad, an 20 cm (8 in.) vent riser
30 with filter, a 41 cm (16 in.) pipe for a recorder, a 3.8 cm (1.5 in.) sensing bulb well, and a
31 polyethylene barrier.
32
33 This crib was active from June 1965 to July 1970. During this time the crib received
34 23,200,000 L (6,130,000 gal) of waste. The waste was the sump waste from the 293-A
35 Building, the lab cell drainage from the 202-A Building and the 291-A-1 Stack Drainage.
36 The waste is low salt and neutrallbasic.
37
38 ~>~~
39
40 2.3.3.14 216-A-30 Crib. The 216-A-30 Crib is located outside the 200 East Area perimeter

41 fence, about 500 m (1,600 ft) east of the 202-A Building. The erib-dimensions of the bottom
42 of the crib are 427 x 3 m (1,400 x 10 ft) and 37 m (12 ft) deep with a 1:1.5 side slope. The
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1 216-A-30 Crib has one 38 cm (15 in.) corrugated perforated distribution pipe running 4--2-2
2 m (4, ft) below grade, just to ths 2 (nt)r of the erQW.
3 Another 41 cm (16 in.) steel distribution pipe parallels the first perforated pipe, I42 m
4 (47j ft) below grade, just to the contor of the crib, then angles 45 degrees and changes to a 38
5 cm (15 in.) corrugated perforated pipe running 2.1 to 2.4 m (7 to 8 ft) below grade until it
6 reaches the end of the crib. The intent of this crib design is to maximize the distribution of
7 liquid throughout the crib area. The crib is filled with 1.5 m (5 ft) (3,500 m 1123,000 ft])
8 of gravel and then backfilled to grade. The crib has one 38 cm (15 in.) diameter vent riser
9 extending from the distribution pipe 1 m (3 ft) above grade, and two M (8 in.) carbon
10 steel gage wells extending from the bottom of the crib to 1 m (3 ft) above grade. The crib
11 also has a polyethylene barrier and concrete pads to support the gage wells. A control box
12 (ID Number is Diversion Box #2) on the 216-A-30 Crib i-30 used to divert YM rM fh
13 effluent to the 216-A-37-2 Crib.
14r
15 The 216-A-30 Crib started operating in 1961 and ceased operating in 1991. From
IF January 1961 to November 1965, the waste management unit received the - a
1M 4Op, equipment disposal tunnel floor and water-filled door drainage, and the slug
1 storage basin overflow waste from the 202-A Building. From November 1965 to January
19 1970, this unit a ddi nhad exceeded the
207 infiltration capacity; therefore, requiring the 216-A-6 Crib to be restored to service to receive
21 some of the above effluents. Tis unit had beon receiing-3'C
27 e ete above effluent because the 216-A-6 Crib was deactivated-i
23-2 January4970. The unit has received over 7,000,000,000 L (2,000,000,000 gal) of waste.
26
25 Currently the crib has an irregular surface, varying between 0.6 m (2 ft) above to
26- slightly below grade in height. The northwest corner of the site is below grade and mud
27 cracks were readily apparent suggesting that some ponding of surface water occurs. During
28 the winter of 1971, an alkaline deposit was observed to be forming over the ground surface
29)' of the entire length of the crib. It appeared to be salt residue condensing out from vapors
30 being emitted through the porous ground surface of the crib.
31
32 According to Tri-Party Agreement M-17-27A, discharge of the PUREX Plant SCD
33 h Cs do i337 ff-' I the 216 A-30 Crib isNO tN, MR~ s fJn

35
36
37
38 2.3.3.15 216-A-31 Crib. The 216-A-31 Crib is located about 150 m (500 ft) south of the
39 202-A Building. The bottom dimensions are 21.3 x 3 m (70 x 10 ft) and 7.3 m (24 ft) deep.
40 The excavation has 1.8 m (6 ft) (250 m 19,000 ft of gravel fill and has been backfilled
41 with a side slope of 1:1.5. The waste management unit consists of a 8 cm (3 in.) perforated
42 pipe placed horizontally 6.4 m (21 ft) below grade; a 30 cm (12 in.) vent riser extending
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1 from the bottom to 0.9 m (3 ft) above grade; a 20 cm (8 in.) gage well extending from the
2 bottom to a cap 0.9 m (3 ft) above grade; a polyethylene barrier; and a concrete pad to
3 support the gage well.
4
5 This unit only-operated from July 1964 to November 1966. During this time the crib
6 received over 10,000 L (3,000 gal) of neutral/basic organic waste from the 202-A Building.
7 The unit was deactivated by blanking the 202-A Building L Cell nozzles to the 241-A-151
8 Diversion Box, which routed effluents to the unit.
9

10 N yanph nreesesr assaiated itt this UU t.|
11
12 2.3.3.16 216-A-32 Crib. The 216-A-32 Crib is located approximately 90 m (300 ft)
13 northeast of the 202-A Building and about 200 m (700 ft) west of Canton Avenue. The

UL) 14 bottom dimensions are 21.3 x 2.4 m (70 x 8 ft) and 3.7 m (12 ft) deep. The waste
15 management unit contains 24 m (77.5 ft) of 15 cm (6 in.) perforated vitrified clay pipe
16 placed horizontally 15 m (5 ft) below grade. The excavation has 1.5 m (5 ft) (200 m3

17 £6,000 ftl) of gravel fill with a side slope of 1:1.5.
18
19 Approximately 4,000 L (1,000 gal) of waste was received by this unit between January
20 1959 and 1972. The crib received the 202-A Building crane maintenance facility floor, sink,
21 and shower drainage thati tt nn t 1 o c tt

0 22 1 There was intent to dispose of 246,025 L (65,000 gal) of 50% SeRel-(a-Q 4dof
o 23 keresene)-k s " diluent in this crib. To this-date, this proposed disposal has not been

24 confirmed as having taken place. The crib is inactive and wrn net rciv ate.
25

- 26 Md s
27
28 2.3.3.17 216-A-36A Crib. The 216-A-36A Crib is located 23O m (;5VM ft) south of

a' 29 the 202-A Building and 350 m (1,150 ft) west of Canton Avenue. The site dimensions of
30 the bottom of the crib are 30483 x 3.4 m (100 x 11 ft) and 6.7 m (22 ft)deep with a side
31 slope of 1:1.5. The excavation has 1 m (2 ft) (130 m' 4,500 ft) of gravel fill, and the
32 sitei" has been backfilled to grade. The crib contains a 15 cm (6 in.) perforated pipe
33 placed horizontally 6.4 m (21 ft) below grade, an 20 cm (8 in.) gage well extending from the
34 bottom to 0.6 m (2 ft) above grade, a plastic barrier between gravel and backfill, a concrete
35 dam separating this unit from 216-A-36B, and two 5 cm (2 in.) grout wells extending from
36 the bottom.
37
38 This unit was only active for seven months, -etWe:September 1965 teal March
39 1966. During this time the crib received 1,070,000 L (280,000 gal) of ammonia scrubber
40 waste from the 202-A Building. The waste is low salt and neutral/basic. The site%ij was
41 deactivated soon after initial operation when it became too radioactively contaminated for
42 further use. A concrete dam was installed and the pipeline was extended to 216-A-36B.
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2
3 2.3.3.18 216-A-36B Crib. The 216-A-36B Crib is located 37 m (-200 ft) south of
4 the 202-A Building. The site*4B dimensions of the bottom of the crib are 152 x 3.4 m (500
5 x 11 ft) and 8 m (25 ft) deep with a side slope of 1:1.5. The excavation has 1 m (3 ft) (620
6 m3 22,000 ftj) of gravel fill and backfilled. The unit is a gravel structure with a 10 cm (4
7 in.) perforatedpipe placed horizontally 7 m (23 ft) below grade. The crib is also made up of
8 a 20-cm (8-in.) gage well, a plastic barrier between gravel and backfill, and an 20 cm (8 in.)
9 vent with a 5 cm (2 in.) drain. The 216-A-36B Crib is an extension of the 216-A-36A Crib.
10 A concrete dam was constructed between the cribs and a 10 cm (4 in.) perforated pipe was
11 extended into the 216-A-36B Crib.T
12
13 Beginning in March 1966, the siteffb received the ammonia scrubber waste from the
1% 202-A Building. Then in October 1972 the unit was retired. In November 1982, the site
15 was reactivated to receive the above wastes when 202-A Building operation restarted and
iC then was deactivated again on September 6, 1987. Over this period the unit received a total
1'7 317,000,000 L (84,000,000 gal) of waste.
18
1P According to Tri-Party Agreement Milestone M-17-21A all discharge# to the 216-A-
2Qn 36B Crib ei hii as of September 1991 (Ecology 1992).
21
22" T UU -ds
23o
24 2.3.3.19 216-A-37-1 Crib. The 216-A-37-1 Crib is located outside of the 200 East Area
247' perimeter fence, 610 m (2,000 ft) east of the 202-A Building. The bottom dimensions are
26- 213 x 3 m (700 x 10 ft) and 3.4 m (11 ft) deep with a 1:1 side slope. The waste
27 management unit is a gravel structure with a 25 cm (10 in.) corrugated galvanized,
2 8N perforated pipe located horizontally 2 m (7 ft) below grade. The excavation contains 1.5 m
29cr- (5 ft) (150 m3 15,300 ft3 ) of gravel. The unit also has a vent riser with a concrete base, two
3,0 gage wells with a concrete pad for support, and a membrane barrier between the gravel and
31 backfill. A valve station is at the seuth | end of the crib and a vent is located at the
32 naerhRW end. The valve station is inside the crib perimeter fence and has surface radiation
33 warning signs and a light chain barricade. Hanford Site diagrams indicate a connection
34 between the 216-A-30 Crib and the 216-A-37-1 Crib. sTVe was never used
35 due to the fact that the 216-A-37-1 Crib use for evaporator process condensate started in
36 1977. disehargz but the 202 A Building did net rmstaet utirdA
37 Us 1983.
38
39 This unit beeame in March 1977 and is currently inactive. It
40 received process condensate from the 242-A Evaporator. The unit received 377,000,000 L
41 (100,000,000 gal) of waste. In April 1989, the crib was shut down permanently after it was
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1 determined that land disposal restricted wastes (i.e., acetone, butanol) were discharged to the
2 unit.
3
4 According to - Eg7mentmilestone M-17-29A, all discharges to the 216-A-
5 37-1 Crib were to cease as of September 1991. No soil column disposal of 2472-A
6 vprarprocess condensate is to occur until BAT/AKART is implemented as part of
7 "242-A Evaporator/PUREX Plant Condensate Treatment Facility" (Project C-018H). When
8 the 2472-A Evaporator restarts in 1992, process condensate will be routed to the Liquid
9 Effluent Retention Facility (LERF) basins for storage and eventual processing (Ecology et al.

10 1992).
11
12 S t~t~~
13
14 2.3.3.20 216-A-37-2 Crib. The 216-A-37-2 Crib is located outside the 200 East Area

15 perimeter fence, east of the 216-A-37-1 Crib on the same centerline, directly north of the
16 216-A-30 Crib. The bottom of the crib is 427 x 3 m (1,400 ft x 10 ft) and 4.6 m (15 ft)

'0 17 deep. There are two 20 cm (8 in.) steel drain pipes: one is perforated and runs the length
o7 18 of the unit, the other is not perforated and runs from west to east only to the center of the

19 unit 3 m (10 ft) below grade. A 15 cm (16 in.) flow meter is located in a shallow caisson
20 eaj the crib The 216-A-37-2 Crib has one 38 cm (15 in.) corrugated perforated
21 distribution pipe running 4 m (41 ft) below grade, just to the center of the crib.
22 Another 41 cm (16 in.) steel distribution pipe parallels the first perforated pipe, -, m (4,
23 ft) below grade, just to the center of the crib, then angles 45 degrees and changes to a 38 cm

eq 24 (15 in.) corrugated perforated pipe running 2.1 to 2.4 m (7 to 8 ft) below grade until it
25 reaches the end of the crib. Two vents are located at the center and at the east end. Two

26 liquid-level gage wells are located 106.7 m (350 ft) from the ends of the unit. The intent of
27 this crib design is to maximize the distribution of liquid throughout the crib area. A 1.7 m
28 (5.5 ft) bed of gravel on the bottom has been covered with a 20-mil polyvinyl chloride
29 9WVG) barrier cover and then the entire area has been backfilled over with earth. The
30 central portion of the crib's surface has subsided.
31
32 The waste management unit was activated in 1983 and, along with the 216-A-30 Crib,
33 has been receiving steam condensate from the 202-A Building. The site received
34 1,090,000,000 L (290,000,000 gal) of wastefk Ind ddm c n
35 sIn MW MM. dMErio Io MEbe 2 n h 17 0CII.
36
37 According to Tri-Party Agreement M4iplestone M-17-22A, discharge of the PUREX
38 Plant C-I I-fa to the 216-A-37-2 Crib iss to4ibited f ftlune
39 1992 (Ecology ::1992).
40
41
42
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1 2.3.3.21 216-A-38-1 Crib. The 216-A-38-1 Crib is located approximately 180 m (600 ft)
2 southwest of the 202-A Building and 460 m (1,500 ft) north of 1st Street. The bottom
3 dimensions are 158 x 4.6 in (520 ft x 15 ft) and 11 m (37 ft) deep with a 1:1 side slope.
4 There is 1.5 m (5 ft) (1,400 m3 (50,000 ftf) of gravel in the excavation and backfilled ever4
5 grd.The waste management unit contains a 15 cm (6 in.) perforated steel pipe narrowing
6 to 10 cm (4 in.) placed horizontally 10 cm (33 ft) below grade. The unit also has a 20 cm (8
7 in.) diameter inlet pipe, two 8 cm (3 in.) vent risers and filters, two 20 cm (8 in.) gage
8 wells, a membrane barrier, and a 20 cm (8 in.) bypass line paralleling the distribution line in
9 the southern half of the unit.r' AI eimen OEMd opmig n
10 the A
11
12 The crib was not activated when plans for modifying the PUREX headend process were
13 begun. The planned addition would have been constructed immediately adjacent to the crib
14o and it was thus never used. It was intended to receive the liquid waste discharged to the
15 261 ,l-A-10 Crib.

171 2.3.3.22 216-A-39 Crib. The 216-A-39 Crib is located directly north of 241-AX Tank
1 Farm, and immediately south of the 241-AZ Tank Farm, along Canton Avenue. The crib is
I9" made up of a 0.9 m (3 ft) deep trench from the door of the 241-AX-801-B d the
20 brow of the north hill, then over the hill to the flat ground below where it extended eastward
2,, approximately 27 m (90 ft). A hole was cut through the back side of the 241-AX-801-B
22 Building, where a fire hose was inserted to wash the contamination into the trench. A
23P second trench was also made paralleling the first one. Each trench contains a 5 cm (2 in.)
2 diameter pipe 1.8 m (6 ft) long, a 16.7 m2 (180 ft2) plastic sheet, a 5 cm (2 in.) diameter line
25 27 m (90 ft) long and 26 m3 (900 fte) of gravel fill.
26-
2% This waste management unit was only active for one month, June 1966. During that
28 time the unit received 20 L (5.3 gal) of floor drainage from the 241-AX-801-B Building.
29' Currently, the unit is a level gravel-paved area with no markers eft indications of a surface
30 spill.
31
32 FIRM d
33
34 2.3.3.23 216-A-41 Crib. The 216-A-41 Crib is located about 30 m (100 ft) west of the
35 241-AX Tank Farm and 180 m (600 ft) south of 7th Avenue. The dimensions are 3 x 3 m
36 (10 x 10 ft) and 18 m (6 ft) deep. The crib contains six 20 x 20 x 41 cm (8 x 8 x 16 in.)
37 bond beam concrete blocks placed end to end to form the dispersion structure 1.2 m (4 ft)
38 below grade. The excavation has 0.6 m (2 ft) (8.2 n3 ,290 ftX) of gravel fill and the crib
39 has been backfilled with a side slope of 1:1. The crib also has an inlet pipe from the 296-A-
40 13 Stack and a 20-mil polyethylene barrier separating the gravel from the backfill.
41
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1 From January 1968 to 1974 the crib received approximately 10,000 L (2,600 gal) of
2 drainage from the 296-A-13 Stack. The waste is slightly acidic and expected to contain less
3 than 1 Ci total beta activity. This inactive waste management unit was deactivated by
4 removing the stack drainage piping from the 296-A-13 Stack and then rerouting the drainage
5 to the vessel vent seal pot system of the 244-AR B&ildi;t. The exact location of this
6 unit has not been confirmed; several temporary buildings are located in the vicinity of the
7 crib at the present time (WHC 1991a).
8

9~
10
11 2.3.3.24 216-A-45 Crib. The 216-A-45 Crib is located approximately 230 m (750 ft)
12 southwest of the 216-A-10 Crib, which is about 120 m (390 ft) south of the 202-A Building.
13 The bottom dimensions are 94 x 18.3 m (310 x 60 ft) and 11.4 m (37.5 ft) deep. The waste

o% 14 management unit has an associated drain field consisting of five 10 cm (4 in.) diameter

15 perforated, fiberglass-reinforced pipes evenly space4 across the width of the fite . The

16 bottom of the crib excavation has 1.8 m (6 ft) of clean 8 to 13 cm (3 to 5 in.) diameter rock,
to 17 a 15 cm (6 in.) layer of 2 cm (0.75 in.) gravel, a sheet of 10-mil polyethylene, and a 10 cm

) 18 (4 in.) layer of sand.
19

P_^ 20 This waste management unit was activated on March 4, 1987 and was shut down and
21 isolated in October 1989. According to the 1990 survey this unit has received a total of

22 103,000,000 L (27,000,000 gal) of process condensate from the 202-A Building. This unit
-4 23 replaced the 216-A-10 Crib. A neutralization system was placed into operation to preclude

24 the discharge of process condensate that is acidic (pH less than 2.0) or basic (pH greater than

25 12.5).
-26

27 According to Tri-Party Agreement MNi@estone M-17-20A, all discharge to the 216-A-
28 45 Crib was to-eease ii as of September 1991.

O 29
30 N PaN
31
32 2.3.3.25 216-A-11 French Drain. The 216-A-11 French Drain is located at the southeast

33 corner of the 202-A Building. The drain extends 9 m (30 ft) deep into the ground and is
34 0.8 m (2.5 ft) in diameter. It is constructed of two concrete pipes placed vertically end to

35 end, placed in a 3 m (10 ft) diameter excavation, which extends 1.5 m (5 ft) below the

36 bottom of the pipe.
37
38 The 216-A-11 French Drain was in operation from January 1956 to 1972. The waste
39 management unit received the Trap Pit No. 1 drainage from the 202-A Building. The total

40 volume of waste received by the unit was 100,000 L (30,000 gal) of low-salt neutral

41 drainage. The uni axpected to contain less than 50 Ci total born ctivty. An
42 identification marker post was the only visible surface manifestation of this site.
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2
3 2.3.3.26 216-A-12 French Drain. The 216-A-12 French Drain is located at the center of
4 the south side of the 202-A Building, about 20 m (75 ft) from the building. The french drain
5 is 10 m (33 ft) deep and 0.8 m (2.5 ft) in diameter. The unit is composed of two reinforced
6 concrete tile pipes placed vertically end to end in a 3 m (10 ft) diameter excavation extending
7 1.5 m (5 ft) below the bottom. Both the drain and the excavation are filled with gravel to
8 the top of the unit. The drain has a side slope of 1:1.
9
10 The 216-A-12 French Drain started operating in 1955 and ceased operating in 1972.
11 This waste management unit received a total of 100,000 L (30,000 gal) of low-salt neutral
12 drainage waste from the Steam Trap Pit No. 3 in the 202-A Building.
13

15
1iS 2.3.3.27 216-A-13 French Drain. The 216-A-13 French Drain is located at the west end of
17n the 202-A Building. The drain is constructed of two lengths of 1 m (3 ft) diameter concrete
18 pipe placed vertically end to end to a depth of 5.5 m (18 ft). The waste management unit is
19 filled to a depth of 1 m (3 ft) with 5 to 8 cm (2 to 3 in.) diameter gravel. The base of the
20') drain was over-excavated by at least 0.3 m (1 ft) in all directions and was filled with a bed
21 of gravel.
2r-
230 The unit was in operation from January 1956 to December 1962. The unit received
2 100,000 L (30,0000 gal) of seal water (low-salt neutral waste) from the air sampler vacuum
2 pumps in the 202-A Building. However, the base of the drain is ,Jin eemthe
26- aInat radiation zone the 216-A-35 French Drain. The unit was
2 deactivated when the effluent flow rate exceeded the infiltration capacity. There is no
21 identification post at this unit.
297'
30 z~
31
32 2.3.3.28 216-A-14 French Drain. The 216-A-14 French Drain is located on the south side
33 of the center of the 202-A Building, about 20 m (75 ft) west of the 216-A-12 French Drain.
34 The unit is composed of two 0.8 (2.5 ft) diameter reinforced concrete pipes placed vertically
35 end to end in a 3 m (10 ft) diameter excavation. The pipes are placed to a depth of 8.8 m
36 (29 ft) and the excavation extends below the bottom of the pipe 1.5 m (5 ft) Both the drain
37 and the excavation are filled with 8 cm (3 in.) gravel to the top.
38
39 The drain was in operation from January 1956 to 1972. During this time it received
40 1,000 L (300 gal) low-salt neutral drainage waste from the vacuum cleaner filter and blower
41 pit from the 202-A Building.
42
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2
3 2.3.3.29 216-A-15 French Drain. The 216-A-15 French Drain is located approximately
4 80 m (270 ft) south of the center of the 202-A Building. The unit is also a registered
5 underground injection well. The bottom dimensions are 1.2 m (4 ft) in diameter by 13 m
6 (44 ft) deep, and 1Issumi nJ a 1:1 side slope-forexeavatten. The waste
7 management unit is composed of two lengths of bell-end, reinforced concrete sewer pipe
8 placed vertically end to end. It is filled with 1.8 m (6 ft) of stone and has a 1.3 cm (0.5 in.)
9 carbon steel cover. The unit also includes a 10 cm (4 in.) diameter, 1.2 m (4 ft) long, steel

10 inlet pipe entering at 10 m (33 ft) below grade; a 5 cm (2 in.) riser extending 1.2 m (4 ft)
11 above grade; and a 1.6 m (5.2 ft) diameter concrete pad.
12
13 This site was in operation from December 1955 to 1972. During this time the french
14 drain received a total of 10,000,000 L (3,000,000 gal) of drainage from the 216-A-10
15 Process Condensate Sampler Pit.
16
17 -kWP
18

0 19 2.3.3.30 216-A-16 French Drain. This drain is located within the southeast corner of the
20 241-A Tank Farm. Both this drain and the 216-A-17 French Drain are east of the 43-1-
21 A244 3qventilation Building. The drain is 5m (17 ft) deep and 1.1 m (3.5 ft) in
22 diamet, and isassuminged :1 side slope. The waste management unit is
23 composed of a bell-end concrete pipe 1.8 m (6 ft) long, placed vertically 3.4 m (11 ft) below
24 grade. The unit is rock-filled with a 2 cm (0.75 in.) carbon steel cover. Other parts of the
25 drain are a steel vent riser extending from the top to 0.9 m (3 ft) above grade, and an inlet

26 pipe 1 m (2 ft) long coming from the 216-A-17 French Drain.
27

04 28 This waste management was active from January 1956 to March 1969. The unit

29 received the floor drainage and the 296-A-11 Stack drainage from the 241-A-431 Building.
30 The unit also received the overflow from the 216-A-17 French Drain. The piping was water
31 sealed when the 296-A-11 Stack exhaust system was deactivated. This unit received 122,000
32 L (32,000 gal) of low salt and neutrallbasic waste. Currently there is no piping, or other
33 surface feature, to indicate the location of this drain.
34
35 StJ I W i S
36
37 2.3.3.31 216-A-17 French Drain. The 216-A-17 French Drain is located within the
38 southeast corner of the 241-A Tank Farm. It is constructed approximately 3.4 m (11 ft)
39 below grade with no surface manifestations of the drain. The french drain is 5.1 m (17 ft)
40 deep with a 1.1 m (3.5 ft) diameter and a 1:1 side slope. The waste management unit is
41 composed of bell-end concrete pipe 1.8 m (6 ft) long, placed vertically 3.4 m (11 ft) below

42 grade. The unit is rock-filled with a 2 cm (0.75 in.) carbon steel cover. The unit also has a
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1 10 cm (4 in.) inlet pipe 0.6 m (2 ft) long, and an overflow pipe leading to the 216-A-16
2 French Drain. -

3
4 The 216-A-17 French Drain was active from January 1956 to March 1969. The unit
5 received the floor drainage and the 296-A-11 Stack drainage from the 241-A-431 Building.
6 This unit also overflows to the 216-A-16 French Drain. The unit received 60,000 L (16,000
7 gal) of waste.
8
9 "
10
11 2.3.3.32 216-A-22 French DrainiPR 200 E41. The 216-A-22 French Drain is located
12 approximately 122 m (400 ft) north of the center of the 202-A Building, near , 216-A-28
13 French Drain. The french drain is made up of two 10 cm (4 in.) effluent pipes; one is
14N vertical, the other enters horizontally 2.4 m (8 ft) below grade. The pipe that is vortical is
15 ne visible from grade. The excavation is 5 m (16 ft) in diameter at grade and 6.8 m (6 ft)
1 in diameter at the bottom with a side slope of 2:1. Approximately 3 m (10 ft) (45 m3 11,600
170 ft) of gravel fills the bottom of the excavation. Access to the drain was by two subsurface
18 feeder pipes.

This french drain was in operation from March 1956 to December 1958. During its
21 operation it received 10,000 L (3,000 gal) of drainage from the 203-A Building truck loadout
214 apron, the sump waste from the 204-A Building enclosure, and the heating coil condensate
23) from the P-1 through P-4 uranyl nitrate hexahydrate tanks. The waste management unit was
24 deactivated by closing the valve to the drain. There are no surface indications of this drain.
25
26- The 216 A 14 Prench Drain: has ono unplnnecd release asaoziatzd with it: UPR 200 1H3
27 17. Trho releae occufrd whern a crib inlot failed and contaminaod the 3cil on top ofth

cr eib. The waste ypz and amoiunt deposited during the spill is unlnownt4M&I
29a,

30
31 2.3.3.33 216-A-23A French Drain. The 216-A-23A French Drain is located within the
32 southeast corner of the 241-A Tank Farm, south of the 241-A-431 Ventilation Building. The
33 french drain is constructed to a depth of 4 m (13 ft) and a 1.1 m (3.5 ft) diameter. The
34 waste management unit is made of a bell-end concrete pipe placed vertically 2 m (7 ft) below
35 grade. The unit is filled with 1 m (3 ft) of rock and has a 2 cm (0.75 in.) carbon steel
36 cover. The unit also has a carbon steel vent riser extending from the top to 1 m (3 ft) above
37 grade, and an inlet pipe entering at 3 (9 ft) below grade. Only a single yellow gooseneck
38 pipe was observed to mark the surface location.
39
40 The 216-A-23A French Drain was activated in September 1957 and deactivated in
41 March 1969. The unit received 6,000 L (1,600 gal) of de-entrainer tank condensate and
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1 back flush waste from the 241-A-431 Building. The unit was deactivated by water-sealing
2
3
4
5
6 2.3.3.34 216-A-23B French Drain. The 216-A-23B French Drain is located within the
7 southeast corner of the 241-A Tank Farm, south of the 241-A-431 Ventilation Building. The
8 french drain is 2 m (7 ft) deep with 1.1 m (3.5 ft) diameter, assuming a 1:1 side slope. The
9 waste management unit is made of a bell-end concrete pipe, placed vertically 2 m (7 ft)

10 below grade. The unit is filled with 1 m (3 ft) of rock and has a 2 cm (0.75 in.) carbon steel
11 cover. The unit also contains an inlet pipe entering at 3 m (9 ft) below grade.
12
13 From September 1957 to March 1969 this french drain received the de-entrainer tank
14 condensate and the backflush waste from the 241-A-431 Building. The unit received 6,000 L
15 (1,600 gal) of low salt and neutral/basic waste. The unit was deactivated by water-sealing

N 16 the-pipig-leading-e-tp .
17*

19
20 2.3.3.35 216-A-26 French Drain. The 216-A-26 French Drain, also known as the 216-A-

0 21 26B French Drain, is located about 35 m (115 ft) south of the center of the 202-A Building,
22 and about 4.5 m (15 ft) south of 216-A-26A French Drain. This drain is constructed of three
23 1.5 x 1.2 m (5 x 4 ft) diameter clay pipes placed end to end and filled with gravel. The
24 drain is accessed by a subsurface feeder pipe.
25
26 The 216-A-26 French Drain began operation in July 1965 to replace the 216-A-26A
27 French Drain and is no longer active. The unit it-was shut down in 1991. The waste
28 management unit has been reeciving-tho r ws jmfloor drainage a-low-salt
29 neutrel-waste, from the 291-A Fan Control House, which is a low al neutfal wa
30
31
32
33 2.3.3.36 216-A-26A French Drain. The 216-A-26A French Drain is tedapproximately
34 30 m (100 ft) south of the center of the 291-A Building. The construction design of this
35 waste management unit is identical to the 216-A-26 French Drain except feO4 the diameter
36 is only 1 m (3 ft).
37
38 This french drain was in epefftion- Ifrom March 1959 through July 1965.
39 During that time the drain received a total of 1,000 L (300 gal) of low-salt neutral waste.
40 The waste was the floor drainage from the 291-A Fan control room. The unit was
41 deactivated by removing the encasement and rerouting the effluent to the new 216-A-26B
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1 French Drain encasement. This unit cannot be distinguished from 216-A-26 French
2 Drain from indications at 4he suffiteef
3

5
6 2.3.3.37 216-A-28 French Drain. The 216-A-28 French Drain is located approximately
7 150 m (500 ft) north of the 202-A Building and about 380 m (1,250 ft) west of Canton
8 Avenue. The drain is constructed in a truncated cone shape; at grade the diameter is 6 m
9 (20 ft) and at a depth of 3 m (11 ft), the diameter is 3 m (10 ft). The excavation has about
10 3 m (9-3Wjn tl,100 ft)) of gravel fill and then-:i2backfilled to grade. The waste
11 management unit also contains a 10 cm (4 in.) perforated pipe 5.2 m (17 ft) long extending
12 horizontally 1.2 m (4 ft) below grade.
13
14;r This drain was in operation from December 1958 to November 1967. During this time
15 the unit received 30,000 L (8,000 gal) of low-salt neutral waste from the 203-A Building
I6 enclosure sumps and the heating coil condensate from the P1 through P4 uranyl nitrate
17n hexahydrate tanks. The unit was deactivated by blanking the effluent pipeline to the unit
18 when the effluent flow rate exceeded the infiltration capacity. The effluent was rerouted to
1 the 216-A-3 Crib.
20i
21, In 1981, the center of the unit was excavated and disposed of prior to installation of a
22 PUREX Plant Aggregate Area security system. The security system is comprised of two
230 parallel fences that surround the 202-A Building. After the security system was installed and

2; the unit backfilled to grade, no posting or identification marker were-W"iplaced at the unit.
2V Currently, the drain is inside a posted surface contamination area immediately north of the

26- uranyl nitrate hexahydrate tanks and south of the security fence.
27
2P
29>
30 2.3.3.38 216-A-33 French Drain. The 216-A-33 French Drain is located about 90 m (300
31 ft) south of the 202-A Building, and 340 m (1,100 ft) west of Canton Avenue, near the
32 southwest corner of the 291-A Building. This site-n dr is 1.8 m (6 ft) in diameter
33 and has a depth of 3.7 m (12 ft). At 1.5 m (5 ft) below grade there is a 5 cm (2 in.) inlet
34 pipe entering the unit.
35
36 This waste management unit was eensidered-active from November 1955 through July
37 1964. It was designed to receive bearing cooling waste from the 291-A-1 Stack electrical
38 exhaust fans; however, no coolant was ever used. Therefore, no waste was discharged to
39 this unit. The unit was deactivated by capping the effluent pipeline to the unit on the south
40 side of the 291-A Fan plenum.
41
42 N p d san
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1 2.3.3.39 216-A-35 French Drain. The 216-A-35 r hDrma s constructed at the west

2 end of the 202-A Building. neathe 216 A 8Crib-It is 1.8 m (6 ft) in diameter to a depth
3 of 5 mn (16 ft). There is an inlet pipe located 3.2 m (10.5 ft) below grade.
4
5 From December 1963 to January 1966 this site received 10,000 L (3,000 gal) of low
6 salt and neutral/basic waste. The waste received by this french drain was the seal cooling
7 water from the air sampler vacuum pumps in the 202-A Building. The drain was deactivated

8 by capping the effluent pipeline to the unit and rerouting the effluent to the 216-B-3 Pond via
9 the 202-A Building qooling W, rater liquid effluent stream. This waste management unit

10 was a replacement for the 216-A-13 French Drain. The drain is marked by a large diameter

11 yellow concrete pipe with a "confined space" warning posted; however, there is-are no
12 identification posts. It is assumed to be in the same radiological unit as the 216-A-13 French
13 Drain.
14

16
,0 17 2.3.3.40 216-C-8 French Drain. The 216-C-8 French Drain is located about 25 m (75 ft)

18 southeast of the 241-C Tank Farm southeast perimeter fence and 75 (250 ft) east-northeast of

19 the 24 -CR Vault. .The waste management unit is composed of a 1.8 m (6 ft) diameter by
r 20 2.4 m (8 ft) long concrete culvert placed vertically 1.2 m (4 ft) below grade. The culvert is

21 filled with gravel and rests in an 2.4 m (8 ft) diameter by 4.9 m (16 ft) deep excavation with
22 a slope of 5.5:1. The excavation is partially filled with gravel and backfilled to grade. The

n 23 drain also has a 8 cm (3 in). diameter inlet pipe 4 m (13 ft) long from the 271-G-Building
24 CR C; a 5 cm (2 in.) plank top on the culvert, covered with two layers of tar

25 paper; and a 5 cm (2 in.) carbon steel vent pipe extending from the bottom to 1 m (3 ft)
- 26 above grade. Currently, the drain is marked by a gooseneck pipe in a 3 x 3 m (10 x 10 ft)

27 area stabilized with sand.
28

as 29 This unit was active from June 1962 to June 1965. During this time the french drain
30 received an unknown volume of ion exchange regenerant waste from the 271-CR Building
31 Cnhere is a ea in pztntial at the unit bzcauz .f a 1.2 m (4 ft) dianoto
32 an
33

34 IN MKIM WON-

35
36
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1 2.3.4 Reverse Wells
2
3 ~t
4

7
8 2.3.4.1 299-E24-111 Injection Well. The 299-1124-111 Injection Well is located southwest
9 of the 202-A-Building, and west of the 216-A-38-1 Crib. The waste management unit
10 consists of a 4.6 mn x 1.2 cm. (15 ft x 1 in.) diameter pipe inside 4.6 mn (15 ft) of casing,
11 welded together at the lower end. This assembly is cemented inside a 4.6 m (15 ft) deep,
12 15 cm (6 in.) diameter steel well. The injection well also has 32 PE X A
13 observation wells constructed from thrzc 6.1 mn (20 ft) secticns and znc 1.5 ma (5 ft) zoction
140 of-IS cm. (6 in.) diameter steel casing, and an above ground 5,700 L (1,500 gal) mixing

16
17. The injection well is located southwest of the 202-A Building outside of the fence
9 enclosing the 202-A Building. The well was surveyed in February 1991 and found free of
19 contamination and is currently under consideration for a change of posting to "Underground
2VY Radioactive Material."

22 The injection well was in operation from September 22, 1980 through February 2,
23" 1981. The unit received eleven 4v000 L (1,000 gal) injections of uniform solutions of
24 calcium chloride, calcium nitrate and selected tracers composed of Cs and Sr. The unit
25 was part of an experimental test site constructed to obtain radionucide migration data for
26 model forecasting. Although it is called an injection well, this unit never received any
27q waste.
28

30
31
32 2.3.5 Ponds, Ditches, and Trenches
33
34 The ditches and trenches in the PUREX Plant Aggregate Area were designed to
35 percolate lowlevel-wastewater frm various seurcs-into the ground C
36 W Wv

37

38 22s the ditches and trenches are shown on Figure

33

4nUA Area Nr designed to

40 ON$floV% f
41 ~ ~ Il~ Tlf~f~"

42 p w e e g G k ....
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4 e

6 t
7 foree anano

8 grains anad to surface tonsion ethwarwhen oxprossod asteporcont efpacked spad
9 volume (Biorsohenk 1959). Conerally, frsoil column disposal, a targot of 10% of th

10 spoiffic retention capacity of the unit was utiied in an cifort to be eonservativo and ensur
1011 Ai

11 that liquid did not roah groun a Tronehos 216 1 and 216 A 20 were

12 speeci rotefntion tronchos. Ditches woro also used as at moas to trasporft low lovol waste
13 to at waste mfanagornont unit (i.e., tronch, pond). TFho following soctions doscribo the ditohos
14 and tronches present in the PUTWX Plan Aggrogato Ara.
15
16 There are no ponds located within the PUREX Plant Aggregate Area; however, the

17 216-A-25 Pond and the 216-B-3 Pond, located within the B Plant Aggregate Area, did

18 receive low-level PURBX C-ooling W.ater from the 202-A Building. These units are

19 discussed in detail in the B Plant AAMS. The following sections describe the ditches and

20 trenches present in the PUREX Plant Aggregate Area.

22 2.3.5.1 216-A-29 Ditch. The 216-A-29 Ditch is located outside the 200 East Area

,m 23 perimeter fence, 160 m (525 ft) southeast of the southeast corner of the 241-A Tank Farm.

24 The ditch emptied into the 216-B-3-3 Ditch that terminates at the 216-B-3 Pond.

25
26 This waste management unit began operation in November 1955 and was shut down in

27 Oc4e 1991. The unit is a man-made, uncovered earthen t eneh-Wtchthat was

28 approximately 1.8 m (6 ft) wide and 1,980 m (6,500 ft) long. The banks varied from about

. 29 1 m (2 to 3 ft) high at the head end to 4.6 m (15 ft) at the lower end of the trench. All

30 discharge to the ditch occurred within the 200 East Area perimeter fencing. Discharge from

31 the PUREX CSL-chefiIcatr7 at the northeast corner of the 241-AP Tank Farm.

32 The GSheka swe Sie eeds through the 216-A-42E Diversion Box in a 38 cm
33 (15 in.) vitrified-clay pipe,into a 7.6 m (25 ft) section of 91 cm (36 in.) corrugated pipe,
34 and into the ditch. The ditch contained two small dam structures with releases for flow
35 control. The first 3 m (10 ft) from the point of influent is a concrete spiliway designed to

36 control erosion.
37
38 The ditch received wastes from the 202-A Building chemical sewer and cooling water

39 liquid effluent streams that flows to 216-B-3 Pond. Until December 1957, the waste

40 management unit received chemical sewer liquid effluent an c n -

41 sewer liquid effluent-from the 202-A Building. From December 1957 until February 1958,
42 the unit received the chemical sewer liquid effluent from the 202-A Building (the cooling
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I water liquid effluent was rerouted to the 216-A-25 Pond). From February 1958 until
2 December 1962, the 216-A-29 Ditch received the chemical sewer liquid effluent from the
3 202-A Building, which included acid fractionator condensate from the 202-A Building. From
4 Deeember 1962 until Deeember 1963, the unit roccived the chemieal sower liquid effluent
5 frm the 202 A Building, an d idfrae ctio natr oendnater am the 202 A BuildngF . Pr
6 Deeomber 1963 until January 1966, the uit r iodo heved mieal sewr liquid ffluent from
7 the 202 A Buildi and acid fractonator b 9nd9nsah fm tho 202, AB

10

12
13 The 216-A-29 Ditch was stabilized in October 1991. South of the GTF perimeter fence
14 the ditch has been filled to grade, surrounded with a light chain barricade, and posted with
I5 underground contamination placards. North of the perimeter fence the ditch has been
1 completely backfilled and stabilized as of October 1991.

17

20% 2.3.5.2 216-A-34 Ditch. The 216-A-34 Ditch is located outside the 200 East perimeter
21 fence 90 m (300 ft) east of Canton Avenue and 270 m (900 ft) northeast of the 241-A Tank
22"' Farm on the north side of 216-A-8 Crib.
2a-0
24 This waste management unit operated from November 1955 until December 1957 and
2 N is inactive. The ditch is 9.1 m (30 ft) wide at the east end, 3 m (10 ft) wide at the west end,
26... and 85.3 m (280 ft) long. The side slope is 1:2. A 38 cm (15 in.) inlet pipe is placed 1 m
27 (2 ft) below grade.
2r4
29c, The trench received the cooling water from the contact condenser in the 241-A-431
30 Building enroute to the 216-A-19 and 216-A-20 Trenches. When pplino tnchcs w
31 being dug fer the Liquid Effluent Rdtntion Facility, the 216 A 34 pipdino was nntcrc
32 and had contamination levols up to 6,00 ctmin. The 216-A-34 Ditch was deactivated by
33 blanking the effluent pipeline to the unit. The 4uh asbackfilled and posted with
34 underground contamination warning signs. The waste was rerouted to the 216-A-8 Crib
35 (Lundgren 1970).
36
37
38 2.3.5.3 216-A-18 Trench. The 216-A-18 DitebT- located outside the 200 East Area
39 perimeter fence, 150 m (500 ft) east of the 241-AX Tank Farm, along Canton Avenue.
40
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1 This waste management unit operated from November 1955 until January 1956 and is
2 inactive. The diteh- t, @#is 24.4 m (80 ft) wide, 24.4 m (80 ft) long, and 4.6 m (15 ft)
3 deep. The side slope is 1:2.
4
5 The trench received the depleted uranium waste from the cold start-up run at 202-A
6 Building. The trench was deactivated by removing the aboveground piping and backfilling
7 the excavation after the specific retention capacity was reached (Lundgren 1970).
8
9

10
11 2.3.5.4 216-A-19 Trench. The 216-A-19 Diteht?, 'is located outside the 200 East Area
12 perimeter fence, 230 m (750 ft) east of the 241-AX Tank Farm, and 150 m (500 ft) east of
13 Canton Avenue.
14

N. 15 This waste management unit operated from November 1955 until January 1956 and is
16 inactive. The diteh-t is 8 m (25 ft) wide, 8 m (25 ft) long, and 4.6 m (15 ft) deep.
17
18 The trench received the 241-A-431 Building contact condenser cooling water via the
19 216-A-34 Ditch and the depleted uranium waste from the cold start-up run at 202-A
20 Building. The 216-A-19 Trench was deactivated by removal of surface piping and
21 backfilling of the excavation (Lundgren 1970).
22

'-0 23
24
25 2.3.5.5 216-A-20 Trench. The 216-A-20 Diteh-TS% is located outside the 200 East Area
26 perimeter fence, 240 m (800 ft) east of the 241-AX Tank Farm, and 180 m (600 ft) east of

tN 27 Canton Avenue.
28
29 This waste management unit operated from November 1955 until January 1956 and is
30 inactive. The die is 8 m (25 ft) wide, 8 m (25 ft) long, and 4.6 m (15 ft) deep.
31
32 The trench received the 241-A-431 Building contact condenser cooling water via the
33 216-A-34 bitch and the depleted uranium waste from the cold start-up run at the 202-A
34 Building. The trench was deactivated by removal of surface piping and backfilling of the
35 excavation (Lundgren 1970).
36
37 No u wmeUe r
38
39 2.3.5.6 216-A-40 TrenchfUPR 200-59. The 216-A-40 Diteh-Trichis located
40 approximately 150 m (500 ft) west of the 241-AX Tank Farm and approximately 150 m (500
41 ft) south of 7th Avenue.
42
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1 This waste management unit operated from January 1968 until May 1979 and is
2 inactive. The diteh-t4hiis 6 m (20 ft) wide, 122 m (400 ft) long, and 4.9 m (16 ft) deep.
3 The side slope is 1:1.5. The unit contains three large seted-sa bladders designed for
4 storing effluents. A 31 cm (12 in.) SCH 40 pipe runs horizontally, 22.6 m (74 ft) through
5 the south end of the unit 3.7 m (12 ft) below grade. A 1.5 m (5 ft) pipe section is connected
6 perpendicularly to the 31 cm (12 in.) pipe, forming a "T."
7
8 The trench received the diverted C I' an A 0dsa
9 from the 244-AR Vault. Currently, the diteh W is enclosed within a box-wire fence and
10 several tumbleweeds fill the RieeaboMtom.
11
12 One unplanned release (UPR-200-E-59) is associated with the 216-A-40 Dteh-TNh.
13 The oxacet location of the unplantned release was ont the eave .e f the 244 SAR Vault andth
1lb walls of the 216 A 10 Ditch. Contmninated mud and tumbleweeds froem the ditch were usc
15 to mako bird nGsts at the -ault. The mud had rcadings of in an! 0 min and 2 Ge atir 20,000 ctmin. The nests and tumbleweeds wero roovdfroem tie ditch, packaged,an
I17r) placed in thc burial ground. The sides of the 216 A 40 Ditch wero washed and the
18 containinated mud was romoved.-

2

21,~ 2.3.6 Septic Tanks and Associated Drain Fields
22

2P- The location of the septic tanks and drain fields are shown on Figure 2-40P. ThetV PUREX Plant Aggregate Area contains 7 septic taniks, described as follows.

26- 2.3.6.1 2607-EA Septic Tank and Drain Field. The 2607-BA Septic Tank is located west
2 of the 241-A Tank Farm, approximately 150 m (500 ft) north of 4th Street, and immediately
2 south of the 244-AR Vault. This waste management unit includes a drain field.
2
30 This unit started receiving nonhazardous and nonradioactive wastewater and sewage in
31 1976 and is still active. The estimated rate of waste generation is 0.06-m* 69 Uday (2-fW
32 /day).
33
34 pa \sh

35
36 2.3.6.2 2607-EC Septic Tank and Drain Field. The 2607-BC Septic Tank is located inside
37 the 241-A Tank Farm. Specifically, the tank is located in the northeast corner of the 241-A
38 Tank Farm. A drain field is associated with this waste management unit.
39
40 The tank started receiving nonhazardous and nonradioactive wastewater and sewage in
41 1955 and is still active. The estimated rate of waste generation is &45m W /day
42 (1240Y g/day).
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1 N 0 A OsN
2
3 2.3.6.3 2607-ED Septic Tank and Drain Field. The 2607-ED Septic Tank is located
4 inside the 241-AX Tank Farm, north of the 2707-AX Building. A drain field is associated
5 with this waste management unit.
6
7 The tank started receiving nonhazardous and nonradioactive wastewater and sewage in
8 1980 and is still, active. The estimated rate of waste generation is 048-2 /day
9 (9-d4, /day).

10
11 NO
12
13 2.3.6.4 2607-EG Septic Tank and Drain Field. The 2607-EG Septic Tank and Drain
14 Field is located on the southeast side of the 241-C Tank Farm. The tank is marked by a

e 15 large diameter vertical concrete pipe.
16
17 The tank started receiving nonhazardous and nonradioactive wastewater and sewage in

o 18 1953 and is still active. The estimated rate of waste generation is 0---1r 7 /day
19 (6- 45AM/day).
20

*21

23 2.3.6.5 2607-EJ Septic Tank d The 2607-E Septic Tank is located on the
C4 24 east side of the 241-AW Tank Farm, near the perimeter fence. The septic tank is surrounded

25 by a wooden barricade and marked by a concrete pipe less than 1 m (2 ft) high with a yellow
26 steel lid.

C4 27
28 The tank started receiving nonhazardous and nonradioactive wastewater and sewage in
29 1980 and is still active. The estimated rate of waste generation is 042-m132KL/day
30 (4-f||/day).
31
32N ON 10 AOC
33
34 2.3.6.6 2607-EL Septic Tank and Drain Field. The WIDE database (WHC 1991a)
35 g- - tank and associated drain field is located east of the 272-AW
36 Buildin fWH 9 ). However, the 241-AP Tank Farm is at that location and no septic
37 tank could be found at those coordinates. The septic tank may have been removed when the
38 241-AP Tank Farm was constructed.
39
40 The tank started receiving nonhazardous and nonradioactive wastewater and sewage in
41 1983. The estimated rate of waste generation is f9-fi |4/day (289-ftj|f| day).
42
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2
3 2.3.6.7 2607-E6 Septic Tank and Drain Field. The 2607-E6 Septic Tank is located north
4 of the MO-405 Building, approximately 90 m (300 ft) west and 200 m (700 ft) north of 4th
5 Street. The drain field is surrounded by a wooden fence and the surface is vegetated.
6
7 The tank started receiving nonhazardous and nonradioactive wastewater and sewage in
8 1954 and is still active. The estimated rate of waste generation is 43--!43,5l /day
9 (536-f& 1,f lJ/day).
10

12
13
14 2.3.7 Transfer Facilities, Diversion Boxes, and Pipelines
15

10 etnniasfcr-Facilitist tra tn (also referred to as process lines)
17 connect the major processing facilities with each other and with the various waste disposal
18 and storage facilities. Most g+ e ist anfelines are 7.6 cm (3 in.) diameter
i9 stainless steel pipes with welded joints. Preeesscs1ines are generally enclosed in steel
20o reinforced concrete encasements and are set below grade. The major process lines in the
21 PUREX Plant Aggregate Area, and the Tansferpacilities WMithhey connect are shown on
22 Plate4-and-Figure 244,||. . The preeess-kie- h-fleve s U%l are not waste
23-l management units according to the Tri-Party. Agreement and will be addressed in detail under
2% asepate SuDpIFai tdeCs M CW -[',Proam .--However
25 because of the physica nature of the precess lintes and thef installation, there is a possibilt
26- of leakage along the entire right of way- therefore, the pmeess lines will be dicusrd fu
27 in-Seetien-9.0
20
29> Sewer pipees connecting the liquid waste strm generat facilities to their zoil
30 column disposal sites are sometunes constnzctcd of sectional vitreous clay or cerigated
31 mnetal pipes and are expected te leak to comae degree. The pipeline right of ways are,
32 therefore, expected to be contaminated to evels equal to or igher than the soil columfn sites
33 and may require extensive chametenization as part of the soil column disposal facility's

35
36 Process lines, constructed for inter facility translfrs (i.e., genemtoer to ta-nk farm) --
37 highly contaminated solutions between the 200 Area, are generally encloced in ste
38 reinfreed concete enteasementa and are set bew grade. The major process lines inth
39 PURtEX Plant Aggregate Area, and the trasfer facilities that they nerve are shown on Plate 1
40 and Figure 2 11. The process lines are not waste management units according to the T
41 Party Agreement and wil be addressed in detail under a pr uties Progrme.
42 Therefore, the process lines will be discusced further in Sectiont 9.0.
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1 Trnsfer lie olqi efletdsoa aiiis(. cis eecnTrted f 4
2 yy t

4 dishrgd ndw&Zbeint.d a4 pat ofterrsgtv t .
5
6 Diversion boxes house the switching facilities where waste can be routed from one
7 process line to another. They are concrete boxes that were designed to contain any waste
8 that leaks from the high-level waste transfer line connections. The diversion boxes generally
9 drain by gravity to nearby catch tanks where any spilled waste is stored. There are 49V

10 diversion boxes, and-If|valve pits and cNO in the PUREX Plant Aggregate
11 Area.
12
13 2.3.7.1 241-A-A Diversion Box. The 241-A-B4 Diversion Box is located at the south end

a 14 of the 241-A Tank Farm and is associated with the 241-A-350 Catch Tank. The waste
15 management unit began operation in 1956 and is currently active.

C 16
17 The 241-A-A Diversion Box is 4.3 m (14 ft) lcng, 3.7 m (12 ft) wid, and 2.3 m 7.
18 ft tdeep4 The unit is an underground reinforced concrete
19 structure with 0.3 m (1 ft) thick walls and floor. This unit routes waste solutions from
20 processing and decontamination operations.
21

'o 23
24 2.3.7.2 241-A-B Diversion Box. The 241-A-B Diversion Box is located at the south end of
25 the 241-A Tank Farm and is associated with the 241-A-350 Catch Tank. The waste

- 26 management unit began operation in 1956 and is currently active.
27
28 The 241-A-B Diversion Box is 4.3-m (14-)-leng- 3.7-m (12-ft-wider-and 2.3 m

0' 29 :5-ft x 7 deep. The unit is an underground reinforced concrete structure
30 with 0.3 m (1 ft) thick walls and floor. This unit routes waste solutions from processing and
31 decontamination operations.
32
33SIO
34
35 2.3.7.3 241-A-151 Diversion Box. The 241-A-151 Diversion Box is located approximately
36 15 m (50 ft) south of the east end of the 202-A Building. The diversion box is associated
37 with the 241-A-302-A Catch Tank and the 241-A Tank Farm. The waste management unit
38 began operation in 1956 and is currently active.
39
40 This unit routes waste solutions from processing and decontamination operations.
41 Several unplanned releases (UN-200-E-25, UN-200-E-26, UN-200-E-31, UN-200-E-6*
42 UN-200-B-68) are associated with the 241-A-151 Diversion Box. Leakage frem the box
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1 conitauninated an arca southwest of the PUREX 202 A Building. Nmc detaiod infomation
2 regarding unplannedi releases is in Sections 2.3.10.
3
4 2.3.7.4 241-A-152 Diversion Box. The 241-A-152 Diversion Box is located 46 m (150 ft)
5 east of tanks 241-A-103 and 241-A-106. The diversion box is associated with the 241-A-
6 302-B Catch Tank and the 241-A Tank Farm. The waste management unit routes wastes
7 from 241-A-151 Diversion Box to the 241-CR-151 Diversion Box.
8
9 The 241-A-152 Diversion Box is 18.6 m (61 ft) long, 7.2 m (23.5 ft) wid, and 5.6 m
10 (4-)-deep 7.2 x 5.6 m 1x3 1f). The unit is a reinforced concrete box
11 with 8 cm (3 in.) PUREX style nozzles.
12
13 The unit operated from 1956 until May 1980 and is currently inactive. This unit routes
1V waste solutions from processing and decontamination operations.

Ns ss
2.3.7.5 241-A-153 Diversion Box. The 241-A-153 Diversion Box is located approximately

19 6 m (20 ft) southwest of the. 241-A-104 Tank. The waste management unit routes wastes
24 from 241-A Tank Farm to the 244-AR Vault.

22 The 241-A-152 Diversion Box is 5 M (17 ft) long, 4 M (9.5 ft , and 4 m (13 fo
29 deep M x 44 (3 The unit operated from 1956 until July 1985 and is
2.4 currently inactive. This unit routes waste solutions from processing and decontamination
25 operations.

2-7

28
2 2.3.7.6 241-AN-A Diversion Box. The 241-AN-A Diversion Box is located in the 241-AN
30 Tank Farm just south and between double-shell tanks 241-AN-105 and 241-AN-106. The
31 diversion box, also known as the 241-AN-A Valve Pit, began operating in 1981 and is still
32 active. The concrete diversion box is 4
33 deep4 x 4 x M f (k4 x f4x 7 f ) The cover block is approximately 51 cm (20 in.) thick.
34 The waste management unit has a floor drain that leads to the 241-AN-101 Double-Shell
35 Tank.
36
37 The diversion box has two functions (1) routes slurry from the 242-A Evaporator to the
38 designated 241-AN tanks, and (2) routes J'rnatw%- from other tank farms to the
39 241-AN Tanks, between tanks within the -4$AN Tank Farm and to forward material to
40 other tank farms from the 241-AN tanks. The 241-AN-A Diversion Box is connected by
41 slurry lines and supernatant lines to the 241-AN-104, 4I-AN-105, U-AN-106, ZjI -AN-
42 107 Double-Shell Tanks, and the 241-AN-B Diversion Box.
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1

2
3 2.3.7.7 241-AN-B Diversion Box. The 241-AN-B Diversion Box is located in the 241-AN
4 Tank Farm just north and between double-shell tanks 241-AN-102 and 241-AN-103. The
5 diversion box, also known as the 241-AN-B Valve Pit, began operating in 1981 and is still
6 active. The concrete diversion box is 4 m (14 ft) long by 4 m (14 ft) wi by 2 m (7 ft)

7 dee4 x 9 4k x ( 4 )The cover block is approximately 51 cm (20 in.) thick.
8 The waste management unit has a floor drain which leads to the 241-AN-101 Double-Shell
9 Tank.

10
11 The diversion box has two functions (1) routes slurry from the 242-A Evaporator to the
12 designated 241-AN tanks, and (2) routes supem supernatfrom other tank farms to the
13 241-AN Tfanks, between tanks within the :NAN Tank Farm and to forward material to

LO 14 other tank farms from the 241-AN Tianks. Waste material is routed through the 241-AN-B
15 Diversion Box and then to the designated double-shell tanks. The 241-AN-B Diversion Box
16 is connected by slurry lines and supernatant lines to the 241-AN-101, 4I-AN-102, 24l-AN-

2f 17 103 Double-Shell Tanks, and the 241-AN-A Diversion Box.
18
19 PI

V 20
21 2.3.7.8 241-AP Valve Pit. The 241-AP Valve Pit is located in the 241-AP Tank Farm just
22 south of double-shell tank 241-AP-103. The waste management unit began operating in 1986
23 and is still active. The concrete valve pit is 19 m (61 ft) long by 5 m (16 ft) wit by 2 m:
24 ft)deepx The cover block is approximately 66 cm (26 in.)
25 thick. On the east end of the pit is a jumper storage area that is 5 m (14 ft) long separated
26 from the process side by a 63 cm (25 in.) wall. The jumper storage area has a 10-gage

C 27 stainless steel liner on the floor and walls. A floor drain is in both the process and storage
28 side of the valve pit.
29
30 The 241-AP Valve Pit routes waste solutions from processing and decontamination
31 operations. Process lines from the 241-AW Valve Pits and from the 241-AW-102 Central
32 Pump Pit terminate at the 241-AP Valve Pit as do other slurry lines and supernatant lines
33 from all 241-AP Central Pump Pits located atop the 241-AP D"ouble-SIhell tanks.
34
35
36
37 2.3.7.9 241-AR-151 Diversion Box. The 241-AR-151 Diversion Box is located east of the
38 244-AR Vault and is associated with the 241-AY and 241-AZ Tank Farms.
39
40 The waste management unit began operation in 1983 and is currently active. This unit
41 routes waste solutions from processing and decontamination operations.
42
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2
3 2.3.7.10 241-AW-A Diversion Box. The 241-AW-A Diversion Box is located in the 241-
4 AW Tank Farm just east and between double-shell tanks 241-AW-101 and 241-AW-103.
5 The diversion box, also known as the 241-AW-A Valve Pit, began operating in 1980 and is
6 still active. The concrete diversion box is 4 m (14 ft) leng by 4 m (12 ft) wit by 2 m (7

dee4 x 4x m x 7 . The cover block is approximately 51 cm (20 in.) thick.
8 The waste management unit has a floor drain which leads to the 241-AW-102 Double-Shell
9 Tank.
10
11 The diversion box has three functions (1) to routes slurry from the 242-A Evaporator to
12 the designated 241-AW tanks, (2) to route s<u>pe$n @Pffiat between tanks within the
13 241-AW Tank Farm or among other tank farms and the 241-AW Tank Farm, and (3) to
4 .O route waste from the PUREX Plant to waste storage tanks. The 241-AW-A Diversion Box

15 has a slurry line and supernatant line connecting double-shell tanks 241-AW-101, ?ffAW-
16 103, gnAW-105, and the 241-AW-B Diversion Box.

18

2Qv 2.3.7.11 241-AW-B Diversion Box. The 241-AW-B Diversion Box is located in the 241-
21, AW Tank Farm just west and between double-shell tanks 241-AW-102 and 241-AW-104.
22 The diversion box, also known as the 241-AW-B Valve Pit, began operating in 1980 and is
230 still active. The concrete diversion box is 4 m (14 ft) leng by 4 m (12 ft) wi by 2 m (7 ft)
24 d 44 (1 4 72 f) The covet block is approximately 51 cm (20 in.) thick.
2f The waste management unit has a floor drain which leads to the 241-AW-A Diversion Box
26- and eventually to the 241-AW-102 Double-Shell Tank.
27
2P' The diversion box has three functions (1) to route slurry from the 242-A Evaporator to
29> the designated 241-AW tanks, (2) to route supematans between tanks within the
30 241-AW Tank Farm or among other tank farms and the 241-AW Tank Farm, and 3) to route
31 waste from the PUREX Plant to waste storage tanks. The 241-AW-B Diversion Box has a
32 slurry line and supernatant line connecting double-shell tanks 241-AW-102, 24-AW-104,
33 Z-AW-106, and the 241-AW-A Diversion Box.
34

36
37 2.3.7.12 241-AX-A Diversion Box. The 241-AX-A Diversion Box is active and is
38 associated with the 241-AY and 241-AX Tank Farms. The diversion box is interconnected
39 with 241-AX-B Valve Pit, the 241-A-A Pit, the 241-A-B Pit, and the 242-A Evaporator.
40
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1 The 241-AX-A Diversion Box is 4.3 m (14 ft lAn(d
2 (7-5-ft)-deep4 The waste management unit is an
3 underground reinforced concrete box with 0.3 m (1 ft) thick walls and floor.
4
5 The unit began operation in 1965 and is currently active. This unit routes waste
6 solutions from processing and decontamination operations.
7
8 pw
9

10 2.3.7.13 241-AX-B Diversion Box. The 241-AX-B Diversion Box is active and is
11 associated with the 241-AY and 241-AX Tank Farms. The diversion box is interconnected
12 with 241-AX-B Valve Pit, the 241-A-A Pit, the 241-A-B Pit, and the 242-A Evaporator.
13

N% 14 The 241-AX-B Diversion Box is 4.3 m (14 ft) long, 3.7 m (12 ft) wid, and 2.3 mn
15 ). . x 14 x 9x ft. The waste management unit is an underground
16 reinforced concrete box with 0.3 m (1 ft) thick walls and floor.

uo 17

18 The unit began operation in 1965 and is currently active. This unit routes waste
19 solutions from processing and decontamination operations.

M9 20

23 2.3.7.14 241-AX-151 Diversion Box. The 241-AX-151 Diversion Box is located southwest
24 of the 241-A Tank Farm. The waste management unit routes waste from the 202-A Plant
25 to the 244-AR Vault and to the 241-AY and 241-AZ Tank Farms.
26
27 The 241-AX-151 Diversion Box is 13.4 m (44 R) long, 3 m (10 ft) wit, and 7.6 n
28 (2-5-)-daep3 444 1 The unit is an underground reinforced
29 concrete box. There are four diverter tanks in individual cells and a pump pit. Each cell
30 has a stainless steel liner on the floor that extends approximately 0.3 m (1 ft) up the walls.
31 The cells and pump pit are above and drain into the catch tank below.
32
33 It is unknown when the unit started operating. This active unit routes wastes from the
34 202-A Building.
35
36 ~Wr
37
38 2.3.7.15 241-AX-152DS Diversion Box. The 241-AX-152DS Diversion Box is located
39 approximately 3 m (10 ft) inside the 241-AX Tank Farm west perimeter fence. The waste
40 management unit is associated with the 241-AZ and 241-AY Tank Farms. ThINNI
41 kNw M s I 4 A" 1 C7T
42
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1 The 241-AX-152DS Diversion Box is 8 m (25 ft) long, 3 m (9 ft) wit, and 8. m (29
2 -( The unit is an underground reinforced concrete box.
3 There are two diverter tanks in a common cell with a stainless steel liner on the floor that
4 extends approximately 0.3 m (1 ft) up the walls. There is also a pump pit that does not have
5 a stainless steel liner. The cells and pump pit drain into the catch tank below.
6
7 The unit began operation in 1965 and is currently active. It routes waste solutions
8 from processing and decontamination operations.
9
10
11
12 2.3.7.16 241-AX-155 Diversion Box. The 241-AX-155 Diversion Box is located near the
13 241-AX and 241-AY Tank Farm dividing fence. The waste management unit is associated
15 with the 241-AX-152 Diversion Box.
15
16V The unit began operation in 1983 and is currently active. The 241-AX-155 Diversion
17,) Box routes waste solutions from processing and decontamination operations.
18

21 2.3.7.17 241-AX-501 Valve Pit. The 241-AX---55-57t Valve Pit is located south of the
220 241-AX Tank Farm, just northwest of 241-A-417 a The waste management unit
23e interconnects the 241-AX Tank Farm to the 241-A-417 pum
24
29' It is unknown when the unit started operating. This active unit routes waste solutions
26. from processing and decontamination operations.
27
29~N 1411 W-p
2%,
30 2.3.7.18 241-AY-151 Diversion Box. The 241-AY-151 Diversion Box is located west
31 241-A Tank Farm. The waste management unit, also known as the 241-AY-151 Pumpout
32 Pit, is still considered active. I is unelear when the uni started opcmting.The concrete
33 diversion box is 3m ( ft) long by 2 m (7 f wite by 3m (10 ft7 d--- 37 r
34 x10t)
35
36 The diversion box transfers aging waste from the PUREX Plant to the 241-AY and
37 241-AZ Tank Farms.
38
39 S
40
41 2.3.7.19 241-AY-152 Diversion Box. The 241-AY-152 Diversion Box is located between
42 the 241-AY and the 241-AZ Tank Farms. The waste management unit, also known as the
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1 241-AY-152 Sluice Transfer Box, began operating in 1971 and-stopped operating in 1985 and
2 is considered inactive. A anafr bo is dicnt from a divemion box in that a tnsfcr bx
3 eennoots a common trsf limo to each of zcvra other lims ono at a fmo.The reinforced
4 concrete diversion box is 5 m (17 ft) long by 5 m (15 ft) wit by 3 m (10 ft dzt4'
5 IM (7 x1 f)
6
7 The diversion box transfers aging waste form the PUREX Plant to the 241-AY and
8 241-AZ Tank Farms.
9

10 Nnird i
11
12 2.3.7.20 241-AZ-151DS Diversion Box. The 241-AZ-151DS Diversion Box is located in
13 the 241-AZ Tank Farm, approximately 33 m (100 ft) southwest of the 241-AZ-102 Double-

0 14 Shell Tank. The waste management unit, also known as the 241-AZ-151 Diverter Station,
C 15 started operating in 1976 and is still active. The unit is an underground reinforced concrete

16 structure with two diverter tanks in a common cell and a pump pit. The diversion box has a
'0 17 stainless steel liner on the floor that extends approximately 0.3 m (1 ft) up the walls. The
o 18 diverter cell and pump pit are above and drain into the catch tank below which is lined with

19 16 GA-gg stainless steel.
20
21 The diversion box is used to transfer waste solutions from processing and
22 decontamination operations. The catch tank contains 10,017 L (2,650 gal) of waste.
23

c-4 24
25
26 2.3.7.21 241-AZ-152 Diversion Box. The 241-AZ-152 Diversion Box is located in the
27 241-AZ Tank Farm just south of the 241-AZ-102 Double-Shell Tank. The waste
28 management unit, also known as the 241-AZ-152 Sluice Transfer Box, began operating in
29 1977 and is still active. A tansfer box is ifferont from a diversion box in that a tras
'30 box connects a common tmansfcr line to ouch of sovomi other linos ono at a thmo. Tho 241
31 AZ 152 Divorsiefn Box (Sluico TRnsfer Box) is tho onl potio tmsfcr box inl tho Double
32 Shell Tank FRun System.-The inside dimensions of the concrete diversion box are 6-m-(8
33 ft)1ongb m(1 widcby~(6 cp6 x "m x All the walls
34 are 46 cm (18 in.) thick and taper to 30 cm (12 in.) at the top where the 30 cm (12 in.) thick
35 cover block sits.
36
37 The diversion box is used to transfer waste solutions from processing and
38 decontamination operations. The unit interconnects the 241-AZ Tank Farm, 241-AY Tank
39 Farm, 241-AZ-151 Diversion Box, and the 241-AY-152 Diversion Box.
40
41
42
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1 2.3.7.22 241-C-151 Diversion Box. The 241-C-151 Diversion Box is located approximately
2 900 m (3,000 ft) north of-the 202-A Building and approximately 60 m (200 ft) southwest of
3 the 241-C Tank Farm. The waste management unit is associated with the 241-C Tank Farm
4 and interconnects the 241-C-153, 241-C-152, and 241-CR-151 Diversion Boxes. This unit is
5 6 m (20 fx) long, 3 m (9 ft) wide, and 3.5 m (11.5 ft)).
6
7 The 241-C-151 Diversion Box started operating in 1946 and ceased operating in July
8 1985. This unit routes waste solutions from processing and decontamination operations.-
9 One contaminaticn release incident occurred in Janary 1985. The divorcion box site Was
10 atabilized with weathorrofing fcam. Mere detailed iformation regarding unpianno
11 icizases can be found in Sectionis 2.3. 10 ad 4.1.8.
12
13

15 On January 11, 1985 Rockwell Radiation Protection Tcchnologists reported that
Ir ileasc of fission produt had been dztectcd in the castcrn ncction of the 200 East Anra.

170 The sourco of toe r-'case wa -eth dcactivatcd 211 C 151 Diversion Bom. The rclease,
1~ estimated a less than 500 inillicuics of 2%f-, sprcad deteetabl contamaination over
I19 ' apIm.ately a 2 n area,. primarily within the 200 East Area fence. There was no
2(fl vvdnzta niignificant contamination had migated from the Hanoford Site.

211

22 The ause of the release culd not bo positively determined but evience pn
23C0 strongly towards at secnhro involving a transfcr jot in the 211 AR Vault faciet connected t

2a fine terminating i an open nozzle in the 211 C 151 Diversion Boxe. An Ar blow of this
25 transfer jet most likely blew contamninated paiciulates into the diversion box. and the resultZ5
2&- pressurizaion was sufficient to forec contaminated air out through gaps in the diversionbo
27,1 eeve*-bleeks
28
2P" 2.3.7.23 241-C-152 Diversion Box. The 241-C-152 Diversion Box is located approximately
30 45 mn (150 ft) southwest of the 241-C Tank Farm, just north of the 241-C-151 Diversion
31 Box. The waste management unit is associated with the 241-C-301 Catch Tank and
32 interconnects the 241-B-154, 241-B-153, and 241-C Tank Farmh. This unit is 8.4-m-(28-ft)
33 long, 3 mn (9 ft) wide, and 3.5 mn (11.5 ft) diceg ,_____
34
35 The 241-C-152 Diversion Box started operating in 1946 and ceased operating in July
36 1985. Ibis currently inactive unit transferred waste solutions from processing and
37 decontamination operations.
38
39 One unplanned release (UN-200-E-82) is associated with this unit.-A-leak-wn
40 disover7ed n. r the 211 C 152 D iversio n Box, the source was determined to b the feed line
41 tha rns fom the 241 C 105 Tank to the ,221 B Buildin. Mofe detailed inf ermation
42 regaring unplaCd releases is in Secties 2.3. 10 and 4.1.8.
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1 2.3.7.24 241-C-153 Diversion Box. The 241-C-153 Diversion Box is located west of the
2 241-C-107 and 241-C-110 Single-Shell Tanks. The waste management unit is associated with
3 the 241-C-301 Catch Tank and the 241-C Tank Farm. It interconnects the 241-C-151 and
4 241-C-152 Diversion Boxes. This unit is 10.4 m (34 ft) long, 3 m (9 ft) wid, and 3.
5 (95f)de1. . 3 0x10.5 ft).dej.
6
7 The 241-C-153 Diversion Box started operating in 1946 and ceased operating in July
8 1985. This currently inactive waste management unit transferred waste solutions from
9 processing and decontamination operations.

10
11 2.3.7.25 241-C-252 Diversion Box. The 241-C-252 Diversion Box is located northwest of
12 the 241-C-204 Single-Shell Tanks. The waste management unit is associated with the 241-C-
13 301 Catch Tank and the 241-C Tank Farm. It interconnects the 241-C-151 Diversion Boxes
14 and the 241-C Tank Farm. This unit is 11 m (36 ft) long, 3 m (9 ft) wit, and 4.6 m (15 ft)
15 deep aWLI

0" 16
17 The 241-C-252 Diversion Box started operating in 1946 and ceased operating in July
18 1985. This currently inactive unit transferred waste solutions from processing and
19 decontamination operations.
20
21 NMIO uNlne oessar soIadihthsu
22

,. 23 2.3.7.26 241-CR-151 Diversion Box. The 241-CR-151 Diversion Box is located directly
24 south of the 241-C Tank Farm, between 241-CR-152 and 241-CR-153 Diversion Boxes and
25 the 244-CR Vault.
26
27 It is uncertain when the 241-CR-151 Diversion Box started operating; however, it is no
28 longer active. This waste management unit transferred waste solutions from processing and

o% 29 decontamination operations.
30
31 One unplanned release (UN-2J0-E-81) is associated with this unit.-A-puddle-ef
32 eentandnatcd lquid was discovered ner the 241 CR 151 Diverpion Box in October 1969.
33 More detailed information regarding unplanned releases is preintd n TOal26ae
34 4Seeetions2-10-and-4-1.
35
36 2.3.7.27 241-CR-152 Diversion Box. The 241-CR-152 Diversion Box is located south of
37 the 241-C Tank Farm. It interconnects the 241-C-151 Diversion Box and the tanks in the
38 241-C Tank Farm.
39
40 The 241-CR-152 Diversion Box started operating in 1946 and ceased operating in July
41 1985. This currently inactive waste management unit transferred waste solutions from
42 processing and decontamination operations.
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2
3 2.3.7.28 241-CR-153 Diversion Box. The 241-CR-153 Diversion Box interconnects the
4 241-CR-152 Diversion Box just northwest of the 241-CR-151 Diversion Box.
5
6 The 241-CR-153 Diversion Box started operating in 1946 and ceased operating in July
7 1985. This currently inactive waste management unit transferred waste solutions from
8 processing and decontamination operations to the 241-C Tank Farm.
9
10
11
12 2.3.7.29 241-ER-153 Diversion Box. The 241-ER-153 Diversion Box is located
13 approximately 122 m (400 ft) south of 7th Street. The unit is associated with the 244-A Lift
14 Station.

1 The diversion box started operating in 1945 and is an active waste management unit.
l1i The unit transfers waste solutions from processing and decontamination operations. The
i1, quantities of waste transferred vary according to the specific plant operations.

207
22 2.3.7.30 216-A-524 Control Structure. The control structure is located within the 216-A-
23' 524 Crib area. The WIDS database coordinates place this structure north of the 216-A-24
2 Crib. ( 9 . Environmental protection records contain a work order mandating the
25 disassembly of the 216-A-524 Control Structure, located at the southwest side of the crib.
26- Currently, there is no sign of this structure on or near the crib. The unit was a reinforced
2 concrete box, extending 15 cm (6 in.) above grade to 3 m (10 ft) below grade. The opening
28 into the unit was covered by a 15 cm (6 in.) thick, 1 m (4 A) by 4 m (12 ft)
29" 4tconcrete cover fitted with lifting eyes.
30
31 The unit started operating in 1957 and ceased operating in 1966. The unit received
32 condensate from the waste storage tanks in the 241-A and 241-AX Tank Farms. The waste
33 was low salt and neutral/basic.
34
35 Nd r s ars dih n
36
37
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1 2.3.8 Basins
2
3 Basins arc nibber lined, opzn, settling ponds whoro wastewater was held before
4 evefflawing into a- dsg

6 PURSE l P lan;grgaf rThe locations of the basins are shown on Figure 2124
7
8 2.3.8.1 207-A Retention Basins. The 207-A Retention Basins- i irectly east of the
9 242-A Evaporator.

10
11 The 207-A Retention Basins consist of 6 rubber-lined holding basins-cell, each with
12 an operating capacity of 205,790 L (54,370 gal). The waste management unit is 168-m-(-55
13 ft) long, 3 m (10 f) wide at the bt ( 0 and 2 m (7 ft) deep. A 10
14 cm (4 in.) fill line enterq each basi-lt tand a 7.6 cm (3 in.) drain line exits the @6it:basin.
15 During operations the d cefsbasins-are alternately filled, sampled, and emptied when

0'* 16 meeting specifications.
,~17

18 The 207-A Retention Basins began operation in March 1977 and are-still active.
19 They ba have-has,been receiving two liquid waste streams from the 242-A Evaporator:

v 20 (1) SGD-M kis sent to the three north 7l in basis-and then to the 216-
21 B-3 Pond System; (2) process condensate is sent to the three south 4,lig99lsbashs-and
22 then to the double-shell tanks.

o 23
24 NMOTEME
25

- 26 2.3.8.2 216-A-42 Retention Basin/U Pv-20-E-66. The 216-A-42 Retention Basin lies-
27 east of the 202-A Building, directly east of the 216-A-6 Crib.
28

0' 29 The 216-A-42 Retention Basin consists of three covered concrete-lined sections. The
30 capacity of the three basins is in excess of 6,056,000 L (1,600,000 gal). The waste
31 management unit is 101.2 m (342 ft) long, 9.1 m (30 ft) __ and
32 7 m (23 ft) deep. The south end of each section of the basin has a 20.3 cm (8 in.) steam
33 condensate pipe, and the north end of each section has a 91.4 cm (36 in.) cooling water pipe.
34 Both lines enter at 3 m (10 ft) below grade.
35
36 The basin receives effluent from the Steam Condensate Line, GQooling W ater 4ine,
37 and Ghemical Sewer Iine. Waste from these lines is directed to the basin when online
38 beta, gamma, or alpha monitors detect contamination in the line. The Gjhemical Sgewer
39 Line is equipped with a pH monitor that when triggered diverts waste to the basin. After
40 the diverted effluent is sampled and cleared for disposal, it is released to the normal soil
41 column disposal sites. In the past, the effluent was discharged to the 216-B-3 Pond, 216-A-
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1 30 Crib, and 216-A-37-2 Crib. Currently, the effluent is discharged only to the 216-B-3
2 Pond.
3
4 One unplanned release (UPR-200-E-66) is associated with the retention basin.-In
5 November 1984, wind spread contamination was discoverod int the basin consist or
6 ualrnown betagammna contamination with readings inside the arca to 10,000 c~min and
7 outside to 3,000 cgimin. The ground was wet down and the basin was flushed.
8
9
10 2.3.9 Burial Sites
11
12 There are five burial grounds and one burning pit in the PUREX Plant Aggregate Area.
13 The locations of the burial sites and the burning pit are shown on Figr 2-4M
14cr
1 2.3.9.1 200-E Burning P.tJUPR 200 E-62 and UPR 200 E- 10. The burning pit is located
1 in the large excavation east of Iffite-218-E3-8 bgurial gground. The si&,is has
170 a surface area of 119.4 x 61.3 mn (392 x 201 ft) with a depth of 4.6 mn (15 ft). There are no
1 specific markers for thissie

20^ This waste management unit was active from 1950 to 1970. It received 1,500 m
21, (53,000 ft3) of constmuction and office waste, paint wastes, and chemical solvents. The
22 burning pit was used to bum nonradioactive material.
23-1
24 Three enclosures are located within the basin. South of site'iM28--8 W1 1
25 0 4 ,a 12.2 x 12.2 mn (40 x 40 ft) light chain and nylon rope baffler with surface
26- contamiination placards surrounds several drums, pallets, and sections of steel pipe. This
27.,4 may be a tank farm storage area. A nylon cord extends from the 218-13-8 AM 3
28 eastern perimeter out about 6 mn (20 ft) to a fallen steel T-post. The triangular enclosure is

27,empty. In the middle of the basin is a 4.6 x 4.6 mn (15 x 15 ft) light chain barricade with
30 asbestos warning signs. Several small excavations are visible inside the enclosure.
31 Northeast of the asbestos enclosure is a 4.6 x 4.6 mn (15 x 15 ft) empty rope enclosure with a
32 sign labeled "RCRA Waste Site." This enclosure marks the location of a single detonation
33 event in 1984, used to dispose of a quantity of unstable liquids.
34
35
36
37 This unit has two unplanned roleases associated with it: UN 200 B 62 and UMR 200 H
38 100. Unplanned rolcaso uPri 200 H 106 consisted of contaminated paper towels fro th
39
40
41 2.3.9.2 218-E1JUPR 200 Burial Ground. M .urial Ground 24--is a
42 3-acre dry waste burial ground located about 100 m(350 A) west of the 202-A Building.
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1 The unit consists of fifteen 60 m (200 ft) long trenches running north and south, ranging
2 from 4.9 x 6.1 m (16 to 20 ft) wide. All sunken trenches in the waste management unit
3 were filled in 1974 to ground level with cinders from the 200 East Power Plant and then
4 covered with coarse gravel and backfilled in an attempt to stabilize the unit. The overall unit
5 dimensions are 148 x 88.4 x 3 m (486 x 290 x 9 ft) deep. In October 1981 the entire
6 surface of the unit was covered with a minimum of 46 cm (18 in.) of clean overburden and
7 re-vegetated. This unit was active from 1945 to 1953 and during that tJme it received about
8 3,030 m3 (107,000 ft) of both mixed fission products and TRU dry waste.
9

10 This unit has an- neunplanned release U associated with
11 At:UM' 200 E 53. The release ozcurrcd during a burial opcmticn when zsntaminatic
12 was aprcad by uncovcring prcviously buried waste at the south end of a waste troneh in the
13 218 R 1 Butria Ground. Cunrrot there are ne signs indicativ of an unpianned rolcase.
14
i15 2.3.9.3 218-E-8 Burial Ground. The 218-E-8 Burial Ground is located 1,500 m (5,000 ft)

0' 16 north of the 202-A Building on the hillside between the 20PiQO d-Buming Pit and the 218-
17 E-12B Burial Ground. The burial ground is 122 x 35 m (400 x 115 ft) to a depth of 4.6 m
18 (15 ft). The waste management unit consists of an unknown number of backfilled trenches.

O 19 This unit adjoins the.218-E-12B Burial Ground on the east. Its surface slopes down to the
20 basin floor and the burning area. The east side is approximately 9.1 m (30 ft) lower than the
21 west, where it adjoins the 218-E-12B Burial Ground.
22
23 The burial ground was used from 1958 to 1959. It received mixed fission products and
24 LRa MTrwaste, including repair and construction wastes from the 293-A Stack and the

0 25 PUREX new crane addition. The burial ground received 2,265 m3 (80,000 ft3) of waste.
-26

27 WI
C 28

29 2.3.9.4 218-E-12A Burial Ground.1R 200 E 21, Ur 200 E 30. The 218-E-12A Burial
30 Ground is located 50 m (150ft) northwest of the 241-C Tank Farm. The burial ground is
31 py 2 x 12.2Q4x 341 m (1,-188-x-49, Z , ft) to a depth of 5 m (16
32 ft). The waste management unit contains 28 dry waste burial trenches. Operational
33 experience indicates that the trenches were often 12.2 m (40 ft) wide rather than 9.1 m (30
34 ft) wide. Also, the backfill was substantially less than the present requirement of 1.2 m (4
35 ft). Visual observations confirmed that some waste was visible at the surface prior to
36 stabilization efforts. Several old wooden signs identifying trenches and the types of grasses
37 sown to stabilize them, are visible on the south side of the unit. A small light chain barrier
38 with underground contamination placards surrounding an area stabilized with sand was found
39 on the south side of the burial ground. A ditch from B Plant cuts along the north perimeter,
40 which has surface contamination signs posted. The ditch empties into a pipe on the northeast
41 corner of the burial ground.
42
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1 This burial ground was used from 1953 to 1967. Trenches 1-3, 12-14, and 17-25
2 contain predominantly dry waste packaged in cardboard boxes and plastic bags. Trenches
3 4-11, 15-16, and 26-28 contain predominantly acid-soaked material. Specific contents of
4 trench 28 are unlisted. The total volume of waste received by the burial ground is 15,249 m3

5 (538,511 ft).
6
7 During the past years, many of the trenches uah settled 
8 voids §r -tinthe waste buried below, subsequently requiring the holes to be filled to
9 ground level. The acid-soaked radioactive waste is buried in a shallow excavation.-Barlie
10 practices required the process opormtr to make the kiiial cover by hand shovel
11
12 This burial ground has two unplanned releases associated with it: UPR-200-E-24 and
13 UPR-200-B-30. Unplanned releast UPR 200 R 24 occurred on June 17, 1960. A buial box
1219 collapsed during buria operations, causing spotty ground eontamination from the bura
l$N ground to the cast area perimeter fcnee, a distance of-abouit 3 km (-2 nfi). Unplanned release
16 UPR 200 EP 30G eurdonArl2-0, 1961. Another burial box collased during buria
ii' operations spreading contamination throughout the burial grounfd.
18t
ig 2.3.9.5 218-E-12B Burial Ground. The 218-E-12B Burial Ground is active and located

about 304 mn (1,000 ft) north of the 241-C Tank Farm, and about 1,327 mn (4,500 ft) north of
21' PURBX. The unit consists of 138 trenches running north to south. As of September 1982,
22 27 of the trenches were completely full, 2 were partially filled, and the remaining 109
2S trenches were empty. . The trenches are filled with miscellaneous wastes. A special study
2*4 showed mixed fission products in part of Trench 28 and flU in parts of Trenches 17 and 27
25 (axfield 

26

27 The 2lra gdounds, can be divided into two general sections, north and
2f south, which are separated by a* road. The southern section contains an eastern portion that
2' is stabilized with soil and posted with underground contamination signs and concrete
30 identification posts. The western half of the southern section is not stabilized and contains
31 less vegetation than the eastern section. It has two open trenches that contain an abundant
32 quantity of' tumbleweed.
33
34 The northern portion of the burial grounds consists of Trench 94 in the east, which
35 contains Navy reactor compartments, and several borrow pits and spoil piles in the west. A
36 baffler with surface contamination warning signs extends along the road separating the
37 northern and southern portions of the burial grounds. The Navy reactor compartments
38 contain lead shielding, with an anticipated minimum life expectancy for containmen of 300
39 yMaxf9. The unit is partially stabilized.
40
41 W
42
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1 2.3.9.6 218-E-13 Burial Ground. Burial Ground 218-E-13 is located approximately 100
2 (350 ft) west of the PUREX Plant Aggregate Area exclusion area patrol gate house on 4th
3 Street. This unit shas an area of 170 m2 (1,830 ft2) and a depth of 2.4 m (8
4 ft).
5
6 sr s ed i Thi. waste
7 management unit p- IMv W Irelease site. In August 1966, broken pieces
8 of contaminated concrete from a pipe trench were left in the excavation hole and buried
9 following repair to the piping at that location. This resulted in the 218-E-13 Burial Ground.

10 The contaminated soil volume is estimated at 184 m3 (6,800 ft3) with an overburden soil
11 volume of 175 m3 (6,180 ft) (WHC 1991a).
12
13
14 2.3.10 Unplanned Releases
15
16 Sixty-three unplanned releases are included in the PURBX Plant Aggregate Area.
17 Their locations are shown on Figure 2441.U"pann d M rlef s d wIh "UPR
18 sh st a e t s re
19 ss
20 s paro releases are not
21 included as independent sites in the Tri-Party Agreementz-hewever* because they are closely
22 associated with existing waste management units. These unplanned releases and their
23 associated waste management units will be addressed together in this study.
24
25 Table 2-4 summarizes the known information for each unplanned release and, where
26 applicable, lists the waste management unit to which it is related. Most of the information
27 available for the unplanned releases is derived from the WIDS sheets (WHC 1991a).

0 28
0 29 One additional, potentially significant, release site is known to exist in the PURBX

30 Plant Aggregate Area but has not been officially documented as an unplanned release. More
31 information will be compiled on this site in the future to assess the potential impacts to the
32 environment. A formal evaluation of the regulatory status of this site will be made%
33 a

34 sin~cnti wl Ae su.tdfrlsiga an ofica 1Unpne~ reeae.It-is deseriled L"
35 the feewing pamgaph.
36
37 t

39 ~ ~ ~~ M mRE) 4e.io 4.My7dtci..te las e.i
39
40
41 In 1985 a release of fission proeduota to the enivironment was dctectcd in the easterm
42 seetien of the 200 East Area. The scurce of the release was a deactivated diversiont box,
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1 241 C 151, in the 241 C Tank Fam. The rcleasc, zstimated at less than 500 ini !2 r
2 spread deteetablz contamination ever about a 5 km3- (2-mliV) area, primarily within the 200
3 East Area fcncz. There was no evidzncz that any significant contamination had mnigratz
4 frm the Hanford Site.
5
6
7 2.4 WASTE GENERATING PROCESSES
8
9 The primary waste generating processes in the PUREX Plant Aggregate Area are
10 associated with the operation of the 202-A Building and its ancillary support facilities.
11 Operations in the 202-A Building complex have included the recovery of uranium and
12 plutonium from spent reactor fuels, treatment and/or storage of liquid and solid wastes, and
13 discharge of gaseous and liquid effluents that meet environmental release criteria. This
l4ct section describes the primary waste generating processes and the associated building locations
i , in the PUREX Plant Aggregate Area including:

170 * 202-A Building and 293-A Building (PUREX Process)
1
19 * 242-A Evaporator (Waste Volume Reduction Process)
2r0
21i. * 241-A-431 Condenser Building in the 241-A Tank Farm (Tank Farm
22 Condensate).
230
24.V In addition, some waste management units within the aggregate area received wastes
25 from outside facilities. Some of the B Plant waste was sent to the 241-A, 241-AX, and
26- 241-C Tank Farms. The 201-C Building (Semiworks) s also sent to
27 , the 241-C Tank Farm.
28

30 U
31
32

34
35

40
41mCdsa:Tet st
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10
11 Table 2-6|| summarizes the available information about the waste streams produced
12 within the aggregate area. The chemicals or radionuclides that are known or suspected to be
13 in the PUREX Plant Aggregate Area waste streams are listed in Table 2-A; Table 2-0 lists
14 the chemicals used in the 202-A Building Analytical Laboratory; and Table 2-9 lists
15 radionuclides, organic and inorganic chemicals disposed of at the PUREX Plant Aggregate

o 16 Area waste management facilities. These lists have been compiled from inventory data,
17 sampling data and process descriptions. Sectionj 2.4.1 through 2.4.5 describe the PUREX
18 Plant Aggregate Area waste generating processes that were previously mentioned.

C> 19
20
21 2.4.1 PUREX Process
22
23 The 202-A Building was the primary location of the PURBX process. The PUREX
24 chemical separation processes are based on dissolving jacketed fuel rods in nitric acid and
25 conducting multiple purification operations on the resulting aqueous nitrate solution. The
26 goal is to extract, purify and concentrate the uranium, plutonium and neptunium produced
27 from the declad fuel elements. The driving forces for the separations consist of
28 concentration changes, temperature changes, and chemical additions. The process steps
29 include fuel-element decladding, uranium metal dissolution, solvent extraction, ion exchange,
30 and product load-out.
31
32 The PUREX process begins with zirconium cladding on fuel elements being removed in
33 an nium f / oi&nItatAFAN). solution. Ammonium nitrate is required
34 to react with the ammonia and hydrogen that evolve during decladding due to the potential
35 combustion hazard. Nitric acid is used to dissolve declad fuel elements for the solvent
36 extraction process. The solvent extraction process used a light phase solvent, tributyl
37 phosphate in a normal paraffin hydrocarbon (kerosene) diluent, to extract the uranium,
38 plutonium and neptunium from the fission products. The organic phase is sent to the
39 partitioning cycle where the plutonium is partitioned from the uranium and neptunium. The
40 plutonium stream is routed through two additional solvent-extraction cycles for further
41 purification. After purification, the plutonium stream is concentrated. The other stream
42 from the partition cycle, which bears the neptunium and uranium, is routed to the final
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1 uranium cycle where neptunium is separated. The aqueous neptunium stream is sent to the
2 backcycle waste system for concentration and recycling to the solvent-extraction column.
3 The uranium stream is routed to a column that strips the uranium from the organic stream
4 with an aqueous nitric acid solution. The uranium product, uranyl nitrate hexahydrate, is
5 then stored in tanks until it is shipped to the UO Plant in the 200 West Area.
6
7 The 202-A Building is the source of five liquid effluent streams. These liquid effluent
8 streams are the process condensate-(PDD), cooling water, PUREX steam condensate,
9 chemical sewer, and ammonia scrubber distillate-(ASD). The PDD-ce N d
10 stream comes from the concentration stages of the PUREX process. The concentration
11 changes are provided by dilution with water and by removal of water by boiling. Most, but
12 not all, of the water removed by boiling is recycled back into the dilution stages of the
13 process. The fraction of water not recycled is disposed of through the PDD-p2<0ess
14* INNistream. The PD- ' dst stream is currently rerouted to TK G-7.
1 Steam condensate and warm water constitute the liquid effluents from the PUREX process in
I -the cooling water, PURBX steam condensate, and most of the chemical sewer streams. The
1a steam condensate and warm water effluents are the condensed steam used for boiling process
I solutions and the warmed cooling water used for condensing the resulting process vapors.
19 The rest of the chemical sewer stream comes from ventilation, heating, water services, and
20: room drainage (mostly shower rooms, water coolers, housekeeping water, and steam and
2. water leaks, together with occasional chemical leaks). The ASD- s r t
22 stream is the result of the first step in fuel dissolution, which produces large quantities of
23 gaseous ammonia. The ammonia is scrubbed from the offgas with water to prevent releasing
?a~ the ammonia to the air. Then the resulting ammonia solution is boiled to concentrate the
2 ammonia and radionuclides for disposal to underground storage tanks. The condensed vapor
26- becomes the A mdtream. The ASD- ki bei

stream is currently inactive.

29' One of the secondary facilities within the PUREX process is the 293-A Building. This
30 building houses the baeleup- gy T Tfacility, which removes nitrogen oxides from
31 the dissolver offgas stream then- converts them to nitric acid. Offgases are treated with
32 hydrogen peroxide to remove the nitrogen oxides. The nitric acid is then recycled into the
33 PUREX process via the 206-A Building.
34
35 Process wastes from the 202-A Building were discharged to various waste management
36 units including, but not limited to, the following:
37
38 0 216-A-1 and 216-A-2 Cribs
39
40 0 216-A-21 and 216-A-27 Cribs
41
42 * 216-A-11 and 216-A-12 French Drains
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1 * 216-A-18 and 216-A-19 Trenches
2
3 * 216-A-29 Ditch
4
5 * 241-A, 241-AX and 241-C Tank Farms
6
7 * 216-A-42 Retention Basin.
8
9

10 2.4.2 Waste Volume Reduction Process
11
12 The 242-A Evaporator started operation in 1977. The purpose of this facility is to
13 reduce the volume of radioactive liquid waste by evaporating water from the feed solution to
14 produce a concentrated salt solution. The solution separates upon cooling to form salt cake
15 and residual liquor. This process reduces the number of double-shell tanks required to store

o 16 this type of waste by 35 to 60%.
17
18 The 242-A Building contains the evaporator vessel, supporting process equipment, and

o 19 the principal process components of the evaporator-crystallizer (EG)-system. The building
20 comprises two adjoining, structurally independent structures, designated A and B. Structure
21 A houses the processing and service areas while structure B houses operating and personnel
22 support areas.
23
24 Process eondensate from the 242-A Evaporator flows into one of the three cells at the

ez 25 207-A Retention Basins until it reaches operational capacity. At this time the steam
26 condensate flow is diverted to one of the two remaining cells. The cell that has reached
27 capacity is then sampled and analyzed at the 222-S Laboratory for radionuclides as an

c4 28 indication of process control. The steam condensate from the full diversion basin is then
29 discharged to the 216-B-3 Pond and the cooling water line via the 216-B-3-3 Ditch if the
30 analytical results are within set radionuclide limits.
31
32 Process wastes were discharged to various waste management units including the
33 following:
34
35 * 216-A-37-1 Crib
36
37 * 207-A Retention Basin&.
38
39
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1 2.4.3 Tank Farm Condensate
2
3 Condensate waste from the 241-A Tank Farm was condensed in the 241-A-431
4 Building. The waste was then directed to eight waste management units. The condensate
5 was primarily water and included entrained radionuclides and chemicals from the waste in
6 the tanks. The following waste management units received condensate waste:
7
8 0 216-A-8 Crib
9
10 * 216-A-16 and 216-A-17 French Drains
11
12 * 216-A-23A and 216-A-23B French Drains
13
1r a 216-A-19 and 216-A-20 Trenches
1 3
16 * 216-A-34 t%-44reneh.
119

19 2.5 INTERACTIONS WiTH OTHER AGGREGATE AREAS OR OPERABLE UNITS
22

22 M.3 In li) hs ra r sdfrcenalsprtosadwsemngmn.Te
2V PUREX Plant Aggregate Area is bordered by the B Plant Aggregate Area on all sides with
24q the exception of a small portion of the western border where the Semiworks Aggregate Area
25 is present. During operation of the 202-A Building, several other processing and support
27 facilities on the Hanford Site are utilized. The purpose of this section is to summarize
24 facilities that interact directly with 202-A Building operations. These facilities include the
28 Plutonium Finishing Plant, UO3 Plant, 241-AW Tank Farm, and the double-shell storage
2?' tanks within the 241-AY and -AZ Tank Farms,
30
31 * The Plutonium Finishing Plant (PFP)-received product material, plutonium oxide
32 (PuO 2) and plutonium nitrate (PuNO3)4), from the PUREX Plant7
33
34 * Uranium was recovered as uranyl nitrate and transported to the U03 Plant for
35 conversion to U304
36
37 * Decladding wastes and other miscellaneous PUREX process liquid wastes are
38 stored in the double-shell waste tanks and concentrated to double-shell slurry in
39 the 242-A Evaporator for long-term storage in double-shell tanks in AN, AW,
40 and/or AP Tank Farmse
41
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1 * PUREX process high-level wastes are adjusted at the 202-A Building to meet the
2 storage tank specifications and transferred to double-shell tanks in 241-AY and

3 -AZ Tank Farms.
4

6 %UE ....grnt ra eedshre o h UE ln ggeaeAe at

11
12
13 4 B,

U- 14
15 fSd iAMe 41B ~24&BY an 4%S Tn Frs
16

, 17 0*4- Ta* k A

18 1S
19

rc 20 t 4 Tank;Jat:; e s

@22 'pi Ma.~ OMOWMMR

O 23 1-BX Tank Mar I
24 
25

- 26

Cq27
28 ~t4 # W It

0' 29.
30

32 XI a~3aeyW

34
35 Seyerl P~uIU3 Plant wat management utah have rocci cc wastes from the
36 surounding aggregate areas. The 216 A 8 Crib received condensate fromn the 241 AYan
37 AZ Teak Farms. The 216 A 9 Crib received N Reactor deccntmuination waste. The -241A
38 Tank Farm reeivcd vAriou wasts inecluding B Pnt high level waste, omple ad

39 no n omplex-d waste frNm the 241 BX, SX tanks, double shell slurry feed from 211 AY,
40 AZ, rX, BY, nd SX taids. The F241 AX Tank Fphs received B at ew ste,
41 and 4ludge supernatant fT m the 241 AZ Tank Farm. The 211 C Taek F a d Bt
42 Plant high kvel waste, B Plant wast fameinization low level waste, 1EDOX high level
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I waste, N Rcactor waste, PNL= waste, Haford Labonbtef zpzmfiens waste, Semaiworks9
2 waste, evapomra bottzms from 211 B, EX Tan~k Farms, tfibutyl phcsphatc waste fra
3 241 BY, TY, and U tawas, and metl wastes from 241 A, and TX tanks.
4
5 Some wastes that were generated in the PUREX Plant Aggregate Area were sent
6 outside of the area for disposal. These include cooling water from the 241-A-431 Building
7 that was routed to the 216-A-25 Pond. Wastes were sent via the 216-A-29 Ditch to the 216-
8 B-3 Pond in the B Plant Aggregate Area. The 216-B-3 Pond is addressed in the B Plant
9 AM4 Aggregate Arca Management Study.
10
11
12 2.6 INTERACTION WITH RESOURCE CONSERVATION AND RECOVERY ACT
13 PROGRAM
143
15 Appendixes B and C of the Tri-Party Agreement (Eeelegy et al. 1990)-list RCRA TSD
17 facilities on the Hanford Site wheLh-*ihlave entered interim status and, thus, will require
I, final permitting or closure. Within the geographical extent of the PUREX Plant Aggregate
18 Area there are -29 facilities which fall into this categoryr%]

21

23'

25'
26-

28<

30
31
32
33
34
35
36 C
37
38
39
40 r t
41
42
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2

4 tasekna CApeag pemt h reerdcofr pinwmtb eoe

9

14c, .aaem n P.gr T. .s .nt .av ..urn .CR .pera.i.gp.m.

15

v~l"WW M r#;wX47rv MR;

18 E-C IUNS TunlsteGFteGFLnfladtefio Ifaitissscad

23'

26 i?
2& 'WIN;
28 ~* ~'* kc r~*6

30 Table 2 10 lists the RCRn rogulated faeilitics, the 2pombic unit whCre theyave lcat-d
31 and th planed atien (closur or oprat pedit).

32
33 2.7 INTERACTIONS WITH OTHER HANFORD PROGRAMS
34
35 In addition to RGRA, there are- aeeral her ongoing programs 3Fgdh
36 r CA h
37 Mat -affectbuildings-and-wa in e
38 PUREX1 Pl-n A4ggregate A-c. Tho pregramffS in plude: th, nord urlu Pciitc
39 Program, thez Radiation Arca Remedial Action (HAR.) Pogram, the lanford Site Single-
40 She Tank Pegram and the Defense-Waste Management Program.
41
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1 At the anford Site, the p rogrami responsibl within the WestinghcusaHaferd
2 Envionental Restorenato Pra feor the surveillance maintenane and deomaniie
3 sufples oaciliti b uelongs t s the Suthus raeXities and AlORA Clore am d

6
7 sprqgm e- h rogram is also responsible for managing the RCRA closure and
8 RA A-activxties -g establishes the cost, schedule, and technical baselines for
9 individual projects and provides the program management for completing the work. The10 work activities relative to projects are completed by various functional organizations through

11 a matrix management system. Performing organizations are assigned work by the program
12 office using cost account authorizations and cost account plans. Project status is reported to
13 the program office using an earned-value system. The majority of decommissioning' and
14 RCRA, CZ ,-A-RARA field work at the Hanford Site is performed by Hanford
15 Restoration Operations (Winship and Hughes 1991). T

)16
17
18

D 19 W 2 Ce
2022 0

, 23 The RARA Pogram is conducted as pa of the Surplus Filitiepr a. The24 RARA is responsible for the surveillance, maintenance, decontamination, and/or interim25 stabilization of inactive burial grounds, cribs, ponds, trenches| and unplanned releases at the26 Hanford Site. A major concern associated with these requirements is the management and27 control of surface soil contamination. All of the controlled access surface radiation zones in4 28 the PUREX Plant Aggregate Area are covered by this program. Table 2- 14 lists the1 29 waste management units in the PUREX Plant Aggregate Area that are monitored by this30 program.
31
32 The Hanfbfd-Site-Single-Shell Tank srProgram covers near-term waste
33 management activities to ensure safe interim storage of waste in the tanks. It also addresses34 the environmental restoration activities to close the single-shell tank operable units, including
35 the 241-A, 241-AX, and 241-C Tank Farms. The primary regulatory drivers of this program36 are the Tri-Party Agreement and RCRA.
37
38 The Defense-Waste Management Program is responsible for all actively operating
39 waste management units in the PUREX Plant Aggregate Area, all high-level waste process40 lines and their associated diversion boxes and double-shell tanks. Table 2 12 summarizes the41 unit mnteb this poga.
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Table 2-1. Summary of Waste Management UnitsY Page 1 of 13

Contaminated
Waste Volume Soil Volume Operable

Waste Management Unit Source Description/Type Received (L) (m3) Unit

Plants, Buildings, and Storage Areas

204-AR Waste Unloading 100 Area decontamination and regeneration wastes; 1,966 NA 200-PO-3
Station 300 Area recovery, fuels fabrication, and laboratory wastes; (catch tank only)

400 Area decontamination waste/HLW

241-A-431 Ventilation Radioactively contaminated equipment and concrete/HLW NA NA 200-PO-3
Building

241-C-801 Support This unit is a radioactively contaminated structure/HLW NA NA 200-PO-3
Facility

242-A Evaporator Complexed radioactive waste, dilute noncomplexed radioactive waste; NA NA 200-PO-3
PUREX cladding removal waste; NaNO', NaOH/HLW

Grout Treatment Facility Stabilizes double-shell tank waste/LLW NA NA 200-PO-3

- - Tanks and Vaults

241-A-101 Purex carbonate wash waste, organic wash waste, B Plant waste 3 ,6 07 ,105b NA 200-PO-3
Single-Shell Tank fractionization; PUREX double-shell slurry feed, complexed and non-

complexed wastes from 241-A, -AX, -BX, -SX tanks/HLW

241-A-102 PUREX carbonate wash waste, B Plant waste fractionization, 155,185b/ NA 200-PO-3
Single-Shell Tank PUREX sludge supernatant, evaporator waste, noncomplexed and

complexed waste, double-shell slurry feed from 241-A, -AZ, -AY,
-AZ, -BX, -C, and -SX Tank Farms and 244-AR Vault/HLW

241-A-103 PUREX carbonate wash waste, organic wash waste, B Plant waste 1,400,45&t NA 200-PO-3
Single-Shell Tank fractionization, ion exchange waste, PUREX sludge supernatant,

double-shell slurry feed from 241-A, -AX, -BY, and -C Tank Farms
and 244-AR, -CR Vaults/HLW

241-A-104 PUREX carbonate wash waste, organic wash waste, B Plant waste 10 5 ,98 0 W NA 200-PO-3
Single-Shell Tank fratibnization ion exchange waste, supernatant with PUREX sludge

supernatant from 241-A Tank Farm and 244-AR Vault/HLW

WHC(PUREX-4)/9-23-92/03377T
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Waste Management

Table 2-1. Summary of Waste Management Units." Page 2 of 13

Contaminated
Waste Volume Soil Volume OperableSource Description/Type Receive (L) (Mn) Untf

Unit

241-A-105
Single-Shell Tank

241-A-106
Single-Shell Tank

241-AN-10
Double-Shell Tank

241-AN-102
Double-Shell Tank

241-AN-103
Double-Shell Tank

241-AN-104
Double-Shell Tank

241-AN-102
Double-Shell Tank

241-AN-1o6
Double-Shell Tank

241-AN-107
Double-Shell Tank

241 -AP-101
Double-Shell Tank

241-AP-102
Double-Shell Tank

241-AP-103
Double-Shell Tank

241-AP-104
Double-Shell Tank

241-AP-105
Double-Shell Tank

PUREX inorganic wash waste, supematant with PUREX high-level
waste from the 241-A Tank Farm/HLW

PUREX organic and inorganic wash waste, PUREX carbonate wash
waste, complexed concentrate from 241-A Tank Farm, 244-AR

Vault, and B-302 Tanks/HLW

100/300 Area customer waste, salt well liquor, dilute noncomplexed
was te/HLW

Dilute and concentrated complexant waste/HLW

Salt well liquor and dilute noncomplexed waste/HLW

Dilute noncomplexed waste, double-shell slurry feed/HLW

Dilute noncomplexed waste, double-shell slurry feed/HLW

Dilute and concentrated phosphate waste from 100-N Area/HLW

Dilute and concentrated complexant wastes/HLW

PUREX ammonia scrubber feed waste/HLW

Grout Treatment Facility feed tank, contains dilute noncomplexed
customer waste/HLW

PUREX ammonia scrubber feed/HLW

Receiver Tank; receives dilute noncomplexed waste/HLW

Double-shell slurry feed/HLW

WHC(PUREX-4)/9-23-92/03377T
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Table 2-1. Summary of Waste Management Units."' Page 3 of 13

Contaminated
Waste Volume Soil Volume Operable

Waste Management Unit Source Description/Type Received (L) (m3) Unit

241-AP-106 Neutralized cladding removal waste/HLW 4,288,872Y NA 200-PO-3
Double-Shell Tank

241-AP-107 NR 4 ,2 66, 159w NA 200-PO-3
Double-Shell Tank

241-AP-108 'NR 700,301b NA 200-PO-3
Double-Shell Tank

241-AW-101 Double-shell slurry feed, dilute noncomplexed waste/HLW 4,258,588"' NA 200-PO-3
Double-Shell Tank

241-AW-102 Unit is designated as the 242-A Evaporator feed tank/HLW 3,910,330" NA 200-PO-3
Double-Shell Tank

241-AW-103 PUREX decladding supernate and TRU sludge/HLW 2,449,161" NA 200-PO-3
Double-Shell Tank

241-AW-104 Double-shell slurry feed, dilute noncomplexed waste/HLW 4,262,374w NA 200-PO-3
Double-Shell Tank

241-AW-105 Supernate and TRU PUREX decladding sludge/HLW 3,418,227" NA 200-PO-3
Double-Shell Tank

241-AW-106 Unit is designated as the 242-A Evaporator receiver tank; contains 2,002,483" NA 200-PO-3
Double-Shell Tank complexed and noncomplexed waste/HLW

241-AX-101 Fission product waste, PUREX organic wash waste, PUREX sludge 2,831,180" NA 200-PO-3
Single-Shell Tank supernatant, double-shell slurry feed from 241-A and 241-AX

tanks/HLW

241-AX-102 PUREX organic wash waste, B Plant waste fractionization, 147,615"' NA 200-PO-3
Single-Shell Tank complexant concentrate, complexed waste from 241-A, -AX, and -C

tanks, 244-AR Vault, and TK-417/HLW

241-AX-103 PUREX organic and inorganic wash waste, B Plant waste 423,920" NA 200-PO-3

Single-Shell Tank fractionization, supernatant with PUREX sludge waste from 241-A,
-AX, -AZ, and -C Tanks, 244-AR Vault, and 241-AX-152

Tank/HLW

WHC(PUREX-4)/9-23-92/03377T
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Table 2-1. Summary of Waste Management Units.a Page 4 of 13

Contaminated
Waste Volume Soil Volume Operable

Waste Management Unit Source Description/Type Received (L) m3  Unit

241-AX-104 PUREX organic and inorganic wash waste, B Plant waste 26,495' NA 200-PO-3
Single-Shell Tank fractionization, supematant with PUREX sludge waste from 241-A

and -AX Tanks and 244-AR-002 Tank/HLW

241-AY-101 Depleted Sr and Cs, dilute noncomplexed waste from single-shell 3,384,158b' NA 200-PO-3
Double-Shell Tank tanks, dilute complexed waste, supematant containing complexed

waste from 241-A and 241-AX Tank Farms/HLW

241-AY-102 Neutralized high-level waste, double-shell slurry feed, dilute 3 ,724 ,845  NA 200-PO-3
Double-Shell Tank noncomplexed waste, supematant with double-shell slurry feed from

241-A and 241-BX Tank Farns/HLW

241-AZ-101 Dilute B Plant high-strontium waste, complexed waste, double-shell 3 ,675,635w NA 200-PO-3
Double-Shell Tank slurry feed, noncomplexed waste; aging waste (NCAW) from

PUREX, supernatant with complexed waste, double-shell slurry feed O
from the 241-A, -AX, -BX, and -C Tank Farms/HLW

241-AZ-102 Dilute B Plant high-strontium waste, complexed waste, PUREX 3,599,927b' NA 200-PO-3
Double-Shell Tank aging waste (NCAW), supernatant with complexed waste from 241-

AX Tank Farm/HLW

241-C-101 Bismuth phosphate metal waste, tributyl phosphate waste, PUREX 333,08& NA 200-PO-3
Single-Shell Tank coating wastelHLW

241-C-102 Bismuth phosphate metal waste, tributyl phosphate metal waste, 1,616,195P NA 200-PO-3
Single-Shell Tank PUREX coating waste thorium high-level waste, PUREX organic

wash waste, supematant with organic wash wastes and coating wastes
from 241-A, -AX, and -C tanks/HLW

241-C-103 PUREX coating waste, tributyl phosphate, B Plant waste 73 8,075w NA 200-PO-3
Single-Shell Tank fractionization, PUREX sludge supernatant, PUREX organic wash

waste, laboratory waste, decontamination waste, REDOX ion
exchange waste, noncomplexed waste, waste fractionization ion

exclhange waste, N Reactor waste, PNL waste, evaporator bottoms
from'241-A, -B, -BX, and -C Tank Farms. This unit was used as
the receiver for operating P-10 saltwater systems within the 241-C

Tank FarmIHLW

WHC(PUREX-4)/9-23-92/03377T
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Table 2-1. Summary of Waste Management Units?' Page 5 of 13

Contaminated
Waste Volume Soil Volume Operable

Waste Management Unit Source Description/Type Received (L) (im3) Unit

241-C-104 PUREX coating waste, bismuth phosphate metal waste, thorium low- 1,116,575t NA 200-PO-3
Single-Shell Tank level and high-level waste, PUREX organic wash waste, supernatant

containing metal waste, PNL waste, N Reactor complexed waste,
waste fractionization ion exchange waste, decontamination waste,

evaporator bottoms, tributyl phosphate waste from 241-A, -AX, -C,
-BY, -TY, and -U Tank Farms/HWL

241-C-105 PUREX coating waste, tributyl phosphate waste, PUREX sludge 567,75&t NA 200-PO-3
Single-Shell Tank supernatant, REDOX supernatant, supernatant containing tributyl

phosphate waste, noncomplexed waste, B Plant waste fractionization
low-level and metal wastes from 241-A, -AX, -AY, -B, -C, and -TX
Tank Farms, solids with PUREX sludge supernatant, coating waste,

and cesium feet from 241-AX and 241-A Tank Farms/HLW
0

241-C-106 PUREX coating waste, B Plant waste fractionization, tributyl 866,765" NA 200-PO-3
- Single-Shell Tank phosphate waste from 241-A and 241-C Tank Farms, solids with

PUREX sludge supernatant from 241-A Tank Farm/HLW

241-C-107 Bismuth phosphate first-cycle waste, Hot Semiworks waste, tributyl 1,275,545w NA 200-PO-3
Single-Shell Tank phosphate, PUREX coating waste, Hanford Laboratory Operations

waste, supernatant with PUREX coating waste, PNL waste,
N Reactor waste, laboratory waste, decontamination waste, waste
fractionization ion exchange waste, evaporator bottoms waste from

241-C and 241-BX Tank Farms/HLW

241-C-108 Bismuth phosphate first-cycle waste, Hot Semiworks waste, tributyl 249,81& NA 200-PO-3
Single-Shell Tank phosphate, PUREX coating waste, PUREX organic wash waste,

fractionization ion exchange waste, PNL waste; N Reactor waste,
laboratory waste, decontamination waste, REDOX high-level waste

from 241-C Tank Farm/HLW

241-C-109 Bismuth phosphate first-cycle waste, Hot Semiworks waste, tributyl 249,81& NA 200-PO-3
Single-Shell Tank phosphate, PUREX coating waste, evaporator bottoms, and ion

exchange waste from 241-C Tank Farm/HLW

241-C-110 Bismuth phosphate first-cycle waste, tributyl phosphate, supernatant 760,785w NA 200-PO-3
Single-Shell Tank with PUREX organic wash waste, ion exchange waste, coating waste

evaporator bottoms, REDOX ion exchange waste/HLW

WHC(PUREX-4)/9-23-92/03377T
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ge o
Contaminated

Waste Volume Soil Volume OperableWaste Management Unit Source Description/Type Received (L) (mn) Unit
241-C-1Il Bismuth phosphate first-cycle waste, PUREX organic wash waste, 215,745w NA 200-PO-3Single-Shell Tank evaporator bottoms, Hot Semiworks waste, supernatant with

evaporator bottoms, coating waste, tributyl phosphate waste from
241-B and 241-C Tank FarmsfHLW

241-C-112 Tributyl phosphate waste, PUREX coating waste, Hot Semiworks 393,640' NA ' 200-PO-3Single-Shell Tank waste, supernatant with coating waste, ion exchange waste from
241-C Tank Farm/HLW

241-C-201 Bismuth phosphate metal waste, Semiworks strontium waste/HLW 7,57" NA 200-PO-3Single-Shell Tank

241-C-202 Bismuth phosphate metal waste, Semiworks strontium waste, 3,785"' NA 200-PO-3Single-Shell Tank supernatant with bismuth phosphate metal waste from 241-C-201
Single Shell Tank/HLW

241-C-203 PUREX high-level waste/HLW 18,925" NA 200-PO-3Single-Shell Tank

241-C-204 PUREX high-level waste/HLW 11,355" NA 200-PO-3Single-Shell Tank

241-A-302A Waste solutions from processing and decontamination 13,645 NA 200-PO-1
operations/HLW

241-A-302B Waste solutions from processing and decontamination 12,263 NA 200-PO-5
Catch Tank operations/HLW

241-A-350 Waste solutions from processing and decontamination NA NA 200-PO-3
Catch Tank operations/HLW

241-A-417 Condensate from the 241-A-401 Condenser House/HLW 120,590 NA 200-PO-3
Catch Tank

241-C-301C Waste solutions from processing and decontamination NA NA 200-PO-3Catch Tank operations/HLW

244-A Waste from several tank farms/HLW 13,974 NA 200-PO-3
Lift Station

244-AR Waste solutions from processing and decontamination NA NA 200-PO-3
Vault operations/HLW

WHC(PUREX-4)/9-23-92/03377T
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Table 2-1. Summary of Waste Management Units." Page 7 of 13

Contaminated
Waste Volume Soil Volume Operable

Waste Management Unit Source DescriptionlType Received (L) (m3) Unit

244-CR Waste solutions from processing and decontamination NA NA 200-PO-3
Vault operations/HLW

Cribs and Drains

216-A-i Crib Depleted uranium waste from cold startup run in the 202-A 98,400 360 200-PO-5
Building/LLW

216-A-2 Crib Organic wastes from 202-A Building/LLW 230,000 210 200-PO-2

216-A-3 Crib 203-A Building wastes, uranyl nitrate hexahydrate, storage pit 3,050,000 360 200-PO-1
drainage liquid from 203-A Pump House/LLW

216-A-4 Crib 202-A Building Laboratory cell drainage, 291-A-1 Stack 6,210,000 210 200-PO-2
drainage/LLW

216-A-5 Crib 202-A Building Process condensate/LLW 1,630,000,000 690 200-PO-2

216-A-6 Crib Steam condensate, equipment disposal tunnel floor drainage, water- 3,400,000,000 2,800 200-PO-4
filled door drainage, 202-A Building waste/LLW

216-A-7 Crib Catch tank overflow, sump waste, 241-A-152 Diversion Box pump 326,000 140 200-PO-5
pit drainage, 202-A Building tributyl phosphate-kerosene organic

inventory/LLW

216-A-8 Crib 241-A, -AX, -AY, -AZ Tank Farm condensate, cooling water from 1,150,000,000 6,600 200-PO-5
contact condenser in the 241-A-431 Building/LLW

216-A-9 Crib Acid fractionator condensate and cooling water from 202-A Building, 981,000,000 2,100 200-PO-1
N Reactor decontamination waste/LLW

216-A-10 Crib Nonradioactive water, 202-A Building process condensate/LLW 3,210,000,000 33,000 200-PO-2

216-A-21 Crib 293-A Building sump waste, 202-A Building laboratory cell drainage, 77,900,000 1,400 200-PO-2
291-A-1 Stack drainage/LLW

216-A-24 Crib 241-A and 241-AX Tank Farm condensate/LLW 820,000,000 4,800 200-PO-5

216-A-27 Crib 293-A Building sump waste, 202-A Building laboratory cell drainage, 23,200,000 7,700 200-PO-2
291-A-1 Stack drainage/LLW

WHC(PUREX-4)/9-23-92103377T
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Table 2-1. Summary of Waste Management Units.f Page 8 of 13

Contaminated
Waste Volume Soil Volume Operable

Waste Management Unit Source Description/Type Received (L) (fn3) Unit

1'3

-A

216-A-30 Crib Steam condensate, equipment disposal tunnel floor and water-filled
door drainage, 202-A-Building slug storage basin overflow

waste/LLW

216-A-31 Crib 202-A Building organic waste/LLW

216-A-32 Crib 202-A Building crane maintenance facility floor, sink and shower
drainage/LLW

216-A-36A Crib 202-A Building ammonia scrubber waste/LLW

216-A-36B Crib 202-A Building ammonia scrubber waste/LLW

216-A-37-1 Crib 242-A Evaporator process condensate/LLW

216-A-37-2 Crib 202-A Building steam condensate/LLW

216-A-38-1 Crib The site was never used

216-A-39 Crib 241-AX-801-B Building floor drainage/LLW

216-A-41 Crib 269-A-13 Stack drainage/LLW

216-A-45 Crib 202-A Building process condensate/LLW

216-A-Il French Drain 202-A Building Trap Pit No. I drainage/LLW

216-A-12 French Drain 202-A Building Steam Trap Pit No. 3 drainage/LLW

216-A-13 French Drain Seal water from air sampler vacuum pumps in 202-A Building/LLW

216-A-14 French Drain Vacuum cleaner filter and blower pit drainage from 202-A
Building/LLW

216-A-15 French Drain Drainage from 216-A-10 Process Condenser Sampler Pit/LLW

216-A-16 French Drain Floor drainage and 296-A-1I Stack drainage from 241-A-431
Building/LLW

216-A-17 French Drain Floor drainage and 296-A-11 Stack drainage from 241-A-431
Building/LLW

216-A-22 French Drain Drainage from 203-A Building truck layout apron, sump waste from
203-A Building enclosure/LLW

WHC(PUREX-4)/9-23-92/03377T
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4,000
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200-PO-2
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200-PO-1
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Table 2-1. Summary of Waste Management Units." Page 9 of 13

Contaminated
Waste Volume Soil Volume Operable

Waste Management Unit Source DescriptionlType Received (L) (M 3
) Unit

216-A-23A French Drain Deentrainer tank condensate, 241-A-431 Building backflush 6,000 NR 200-PO-5
waste/LLW

216-A-23B French Drain Deentrainer tank condensate, 241-A-431 Building backflush 6,000 NR 200-PO-5
waste/LLW

216-A-26 French Drain Floor drainage from the 291-A Fan Control House/LLW NR NR 200-PO-1

216-A-26A French Drain Floor drainage from the 291-A Fan Control HousetLLW 1,000 NR 200-PO-1

216-A-28 French Drain 203-A Building enclosure sumps, heating coil condensate from uranyl 30,000 NR 200-PO-1
nitrate hexahydrate tanks/LLW

216-A-33 French Drain Bearing coolant waste from 291-A-1 Stack electrical exhaust NR NR 200-PO-1
fans/LLW

216-A-35 French Drain Seal cooling water from air sampler vacuum pumps in 202-A 10,000 NR 200-PO-1 0
Building/LLW

216-C-8 French Drain Ion exchange waste from 271-CR Building/LLW 10,000 NR 200-PO-3 W 5

299-E24-111 Eleven injections of calcium chloride, calcium nitrate, MCs, and mSr 41,635 NR 200-PO-2
Injection Well ILLW

216-A-29 Ditch 202-A chemical sewer, acid fractionator condensate, condenser NR 9,600 200-PO-5
cooling water, process cooling water, seal cooling water from air

sampler vacuum pumps in 202-A Building/LLW

216-A-34 Ditch Cooling water from contact condenser in 241-A-431 Building/LLW NR NR 200-PO-5

216-A-18 Trench Depleted uranium from the cold startup run at 202-A Building/LLW 488,000 16,000 200-PO-5

216-A-19 Trench 241-A-43 Building contact condenser cooling water, depleted 1,100,000 66 200-PO-5
uranium waste from cold startup run at 202-A Building/LLW

216-A-20 Trench 241-A-431 Building contact condenser cooling water, depleted 961,000 66 200-PO-5
uranium waste from cold startup run at 202-A Building/LLW

WHC(PUREX-4)/9-23-92/03377T
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Table 2-1. Summary of Waste Management UnitsY'' Page 10 of 13

Contaminated
Waste Volume Soil Volume Operable

Waste Management Unit Source Description/Type Received (L) (In) Unit

216-A-40 Trench Diverted cooling water and steam condensate from 244-AR 946,000 NR 200-PO-1
Vault/LLW

2607-EA Septic Tank and
Drain Field

2607-EC Septic Tank and
Drain Field

2607-ED Septic Tank and
Drain Field

2607-EG Septic Tank and
Drain Field

2607-EJ Septic Tank and
Drain Field

2607-EL Septic Tank and
Drain Field

2607-E6 Septic Tank and
Drain Field

Sanitary wastewater and sewage/NRH

Sanitary wastewater and sewage/NRH

Sanitary wastewater and sewage/NRH

Sanitary wastewater and sewage/NRH

Sanitary wastewater and sewage/NRH

Sanitary wastewater and sewage/NRH

Sanitary wastewater and sewage/NRH

t Trnfer Fac~i;fl hiditiesnD i s

241-A-A Waste solutions from processing and decontamination NA NA 200-PO-3

Diversion Box operations/HLW

241-A-B Waste solutions from processing and decontamination NA NA 200-PO-3

Diversion Box operations/HLW

241-A-151 Waste solutions from processing and decontamination NA NA 200-PO-1

Diversion Box operations/HLW

241-A-152 Waste solutions from processing and decontamination NA NA 200-PO-3

Diversion Box operations/HLW

WHC(PUREX-4)/9-23-92/0337T
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Table 2-1. Summary of Waste Management Units.' Page 11 of 13

Contaminated
Waste Volume Soil Volume Operable

Waste Management Unit Source Description/Type Received (L) (M3) Unit

241-A-153 Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW

241-AN-A Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW

241-AN-B Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW

241-AR-151 Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW

241-AW-A Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW

241-AW-B Waste solutions from processing and decontamination NA NA 200-PO-3 0
Diversion Box operations/HLW

241-AX-A Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW

241-AX-B Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW

241-AX-151 Receives wastes from 202-A Building/HLW NA NA 200-PO-3
Diversion Box

241-AX-152DS Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW

241-AX-155 Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW

241-AY-151 Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW

241-AY-152 Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW

241-AZ-151DS Waste solutions from processing and decontamination NA NA 200-PO-3
Diversion Box operations/HLW

WHC(PUREX-4)19-23-92/03377T
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Table 2-1. Summary of Waste Management Units." Page 12 of 13

Contaminated
Waste Volume Soil Volume Operable

Waste Management Unit Source Description/Type Received (L) (m3) Unit

241-AZ-152 Waste solutions from processing and decontamination NA NA 200-PO-3

Diversion Box operations/HLW

241-C-151 Waste solutions from processing and decontamination NA NA 200-PO-3

Diversion Box operations/HLW

241-C-152 Waste solutions from processing and decontamination NA NA 200-PO-3

Diversion Box operations/HLW

241-C-153 Waste solutions from processing and decontamination NA NA 200-PO-3

Diversion Box operations/HLW

241-C-252 - Waste solutions from processing and decontamination NA NA 200-PO-3

Diversion Box operations/HLW 0
241-CR-151 Waste solutions from processing and decontamination NA NA 200-PO-3

Diversion Box operations/HLW

241-CR-152 Waste solutions from processing and decontamination NA NA 200-PO-3 w
Diversion Box operations/HLW tj

241-CR-153 Waste solutions from processing and decontamination NA NA 200-PO-3

Diversion Box operations/HLW

241-ER-153 Waste solutions from processing and decontamination NA NA 200-PO-3

Diversion Box operations/HLW

216-A-524 Contains radioactive piping and cement/LLW NA NA 200-PO-5

Control Structure

241-AP Waste solutions from processing and decontamination NA NA 200-PO-3

Valve Pit operations/HLW

241-AX-501 Tank farm condensate/HLW NA NA 200-PO-3

Valve Pit

Basins

207-A Waste streams from the 242-A Evaporator/LLW NA NA 200-PO-5

Retention Basin

WHC(PUREX-4)/9-23-92/03377T
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Table 2-1. Summary of Waste Management Units.Y Page 13 of 13

a/ Data taken from WHC 1991a
b/ Waste volume remaining (Hanlon 1992)
NA - Not applicable
NR - No value reported
Waste Type: HLW - high-level waste

LLW - low-level waste
NRN - non-radiological, non-hazardous waste

WHC(PUREX-4)19-23-92103377T

6 4 8

Contaminated
Waste Volume Soil Volume Operable

Waste Management Unit Source Description/Type Received (L) Unit

216-A-42 Chemically or radioactively contaminated diversions from the NA NA 200-PO-4
Retention Basin PUREX chemical sewer line, cooling water line, and steam

condensate dischargelLLW

: Burial S-es

218-E-1 Mixed fission products and TRU dry waste/TRU 3,030 m' 3,000 200-PO-1
Burial Ground

218-E-8 Mixed fission products and TRU waste, repair and construction 2,265 n 18,265 200-PO-6
Burial Ground wastes from 293-A and PUREX new crane addition/TRU

218-E-12A Dry waste and acid soaked material/LLW 15,249 n 83,114 200-PO-6
Burial Ground

218-B-12B Navy reactor subcomponents/TRU NR 121,275 200-PO-6
Burial Ground

218-E-13 Pieces of concrete from pipe trench/LLW NR 184 200-PO-1
Burial Ground

200-E Construction and office waste, 1,500,000 NR 200-PO-6
Burning Pit paint waste, chemical solvents/LLW 1,000,000

0v
0

wo
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Table 2-2. Radionuclide Waste Inventory Summary. Page 1 of 10

Waste Management II
Unit Number Co-60 Sr-90 Cs-137 Pm-147 Total b/ Pu-238 Pu-239 Pu-240 of Pu-241

tts So~ults--

241-A-302A -

741-A-3029-- -

741-A-350-

241-A-417 , -

241-C-OIC ---

244-A -

744-AR - -

S %K ' -

2.6-A-1 0.00179 0.0422 0.0444 - 0.1- 0.00571 0.00154

216-A-2 0027_2. 0921 1.45 1- 7. L 47 7 -

216-A-3 - 0.0431 0.0455 - 0.2.-

216-A-4 0.,226. . 439 6.93 ----- 140 - 27 L -

16-A-5 3.32 41.6 1.1 - 65 ------ 3.71 1-

?16-A.6 01. . 44.1 W .. - 35.6- 2. 0.548 -

216-A-7 0.00204 0.431 2.3 - 1.- O..571 0.0154 -

216-A-8 - 50L. JL7 - __ - ~ ~

216-A-9 0.00583 1j 4.65 - ------ j.M851 0.0077 -

216-A-10 - . L J5 02 350 032 3f49 ----- 4

216-A-21 0.471 7.51 78.5 - 150 - 8,56 . .31 -

216-A-24 0.0219 is, . .2f6. - -5..289 0,0779

216-A-27 0.3 24.5 374 - 96.5 - 5.51 1.49 -

216-A-0 - J2 117 0.4 9 73.1 01751 -

216-A-3I 0.00589 1.05 82 - 9 - J.4 .139 -------

216-A-32

WHC(PUREX-4)/9-24-92103377T.1
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Radionuclide Waste Inventory Summary. Page 2 of 10

__________ _________ __________ Quantity Of RepOIIed kaditouclidest(Ci) *1 _______/ ______

Waste Management Pu
Unit Number Co-60 Sr-90 Cs-137 Pm-147 Total b/ Pu-238 Pu-239 Pu-240 c/ Pu-241

216-A-36A 0.71 978 847 - 80 - 4.57 1.23 -

216-A-36A 0.71 978 847 - 80 - 4..7 . 1.23 .-
216-A-36B - 331 350 1.99 178 - 0.0569 - 0.558

216-A-37-1 - 0.0542 0.0947 0.0919 0.0283 - 0.00020 - -

216-A-37-2 - 0.307 0.204 0.196 - - 373 - -

216-A-38-1 - - - - - - -

216-A-39 - - 14.3 - - - - -

216-A-41 ---- - - - - - -

216-A-45 - 0.00834 0.0097 0.0421 - 0.00613 0.0556 - 0.658

216-A-1I - - - - -

216-A-12 - - - - - - - - -

216-A-14 - - - - - - - -

216-A-14 - - - - - - - -

216-A-15 - - - - - - - -

216-A-1 - - - - -

216-A-17 - - - - - - - -

216-A-22A - - - - - - -

216-A-23A - - - - - - -

216-A-2B - - - - -

216-A-26A - - - - - -

216-A-28 - - - - - - -

216-A-33 - - - - -

216-A-35 - - - - - - -

216-C-8 - - - - - - - -

WHC(PUREX-4)/9-24-92/03377T.1
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Table 2-2. Radionuclide Waste Inventory Summary. Page 3 of 10

,Qustitof~e~fldfldt~ibC~deS(Ci)s1

Waste Management . P
Unit Number C,-40 Sr-90 Cs-137 Pm-147 Tmtal b/ Pu-23S Pu-239 Pu-240 d/ Pt-241

I.-___ r________ Revtts Wels

299-E24-1l1 - - -

K ~ j~_ Podgbhfsiid Tred~s;

216-A-29 ------ _ -- ---

216-A-34 - --

216-A-IS . .001.79 0042 0.0444 -- 0.1 - 0.00571 0.00154 -

216-A-19 0.00179 0.042 0.0444 - 0.1 - 0.00571 0.00154 -

216-A-20 0.0 .. . 42 0.0444 - 0.1 - 0.00571 0,00154 -

216-A-40 --

g tnk nd Ai,&iaed DlaixiField

2607-EA

2607-EC -

2607-ED -

2607-EG --

2607-El ____,.;:- _ ------

2607-EL -

2607-E6 - -- -

-A-~ V-<~~~-- A-Trnnsf'erFaclltie. Dvear Bxes nd Pn lnetSL....

241-A-A -

241-A-B _ ----- -

241-A-151 -

241-A-152 -

241-A-153 -------

241-AN-A -

241-AN-B

241-AR-I5I - -______ -

WHC(PUREX-4)/9-24-92/03377T.1
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Table 2-2. Radionuclide Waste Inventory Summary. Page 4 of 10
Q_ _y ofReportwd kadionucjides (C

Waste Management PU
UnitNumber Co-60 Sr-90 Cs-137 Pm-147 Totalb/ Pu-238 Pu-239 Pu-240c/ Pu-241

241-AW-A - - -

241-AW-B - -- - - - - -

241-AX-A - - - - --- - -

241-AX-B - - - - -

241-AX-151 - - -

241-AX-152DS - - - - -

241-AX-155 - - - - - - -

241-AY-151 - - - - - -

241-AY-152 - - -

241-AZ-15IDS - - - - - -

241-AZ-152 - - - - - -

241-C-151 - - - - - - - - -

241-C-152 - - - - - - - - -

241-C-153 - -- - - - - - -

241-C-252 - - - - - - - -

241-CR-151 - - - - -- - - -

241-CR-152 - - - - - - - -

241-CR-153--------

241-ER-153 --- - -----

216-A-524 - -- - - - -

241-AP - - - - - -- -

241-AX-501 - - - - - -

207-A -I- -i- -

WHC(PUREX-4)/9-24-92/03377T.1
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Table 2-2. Radionuclide Waste Inventory Summary. Page 5 of 10
-k iiyd il iio ulieis (Ci) it ______ ______ _____

Waste Management PU
Unit Number Co-60 Sr-90 Cs-137 Pm-147 Totalb P-238 j Pu-239 P-240c/ Pu-241

- - u al i - - -

218-E-_ - 0.7165 0.8166 - 900 - 51A4 13.9 -

218-E8 - - 0.09058 0.1017 - 20 - 1.14 0.308

218-E-12A - 9.056 10.99 -.--- 930 - 510 138

218-E-12B - - - ----

218-E-13
200-EBuninPit - -

w
CD

WHC(PUREX-4)/9-24-92103377T.1
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Table 2-2. Radionuclide Waste Inventory Summary. Page 6 of 10

Waste -.- - t d kadioniectdes .C. ./

Ma- gement
Unit Number Ru-106 -13 Tota U U-238 / 1-129 Am-241 H-3 Alphe Beta c/

?41-A-302A - --- - --

_41-A-302B -- ---

241-A350-

241-A-417 - - --

741-C-301C

244-Al--

244-CR-

6D 1 DDD0.00000000000275 - 0.0514 0.0516 - - - 0.00614 0.17
216-A-2 . 00000000783 - .026 0.26..-- 7.98 4.71
216-A-3 0.000000152 - 0.559 - - - - 0.0123 0.182

16-A-40 00000438 - 0,133 0,134 - - - 2.21
216-A-50.000000108 - 0.0877 0.0881 - - - 109
216-A-6 0000055 - 0055 00553 - - - 991

16-A-7 0.0000001 - 0.00227 0.00228 - - - 0.0614 5.29

216-A-8 00000469 - 4. - - ___3.07 1 120
216-A-9 0.0000000363 - 0.0000757 0.00008 - - 4.000 0.0307 31

216-A-10 0.309 ---- 0.081 -0.107 0.773 1.850 28.1 360

21-2 . 0.00000145 - 0.065 0.0653 - - - 9.21 166
216-A-24 0.00000132 -0.0167 0.0169 1.400 0.311 552
216-A-27 0.0000138 - 0.0227 0.0228 - - - 5.92 112
216-A-3D 0.0814 '0.00315 0.1 -- 0.198 16 4.64 412

216-A-31 0.0013 - 0.00683 0.00686 - - - 0.553 162

216-A-36A 0.000116 - 0.0484 0.0486 - - - 4.91 6

WHC(PUREX-4)/9-24-92/03377T.1
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Table 2-2. Radionuclide Waste Inventory Summary. Page 7 of 10

Waste Yu-n_____of Rte R adionucbdesfCg) I/
Man=mn
unit ber Ru-106 Sn-l13 TotIn U U-238 efl T-129 A.-241 R-3 Aloha eas C/

216-A-36B 3.17 0.000579 0.0398 - 0.00842 0.217 507 11 1,360

216-A-37-1 0.0415 0.00252 0.0109 -000426 a.t369 1.600 000845 0.508

216-A-37-2 0.0407 0.00157 0.0172 - - 0.0982 6 0.105 1.85

16-A-38-- - - - - -

216-A-39 - - - - - - - -75

216-A-41-

216-A-45 0.0133 0.0000656 0. ---- - 0.011 0-.L 3.850 0.0551 0.Q11

216-A-11 - - - -

216-A-12- - - --
216-A-14 --

216-A-14 - - -

216-A-15 - - - -

216-A-16 - -- -

216-A-27 - - -

216-A-- - -1

216-A-23 - - - -- -

-A-2- -- - - 4216-A-33 -

216-C-S - - - - -- ---

299-E24-111 -

216-A-29 - -

WHc(PUREX-4)/9-24-92/03377T.1
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Table 2-2. Radionuclide Waste Inventory Summary. Page 8 of 10

Waste __-___" -- - Oui)1 of R. poeed dad idns ae jC /
Management
Unit Number Ru-106 t- Total U U-238 L T-129 Am-241 . -3 Af1it Rea /

216-A-34 - - - --- --

216-A-18 0 . 07 - 49 0 .47 - - - p47
216-A-19 0.00000000000275 - 13 13 - - - 0.00614 0172

- 000D-OM 75 0.135 0135-- - p614 0.17

216-A-40 - - - - - - -

2607-EA - - - - -

2607-EC---.

2607-ma

2607-E- - - - -

2607-F , - - ---_-

241-A-A - - - - -

241-A-I - - - - - - -

241-A-151 - -- -3-T-

241-A-157----

241-A-153----

241-ANT-A --

241-AN-B-------

241-AR-151

241-AW-A--~----

241-AW-B-----

'2AX-A

241-AX-151 ----

WHC(PUREX-4)/9-24-92/03377T.1
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Draft B

Table 2-12. Waste Management Program Units in the
PUREX Plant Aggregate Area.

Waste Management Unit Type Operable Unit
241-A-302A

241-A-350

241-A-417

241-AX-152CT

216-A-8

216-A-30

216-A-37-1

216-A-37-2

216-A-45

216-A-26

216-A-29

241-A-A

241-A-B

241-A-151

241-AR-151

241-AX-A

241-AX-B

241-AX-151

241-AX-152DS

241-AX-155

241-ER-153

241-AX-501

207-A

216-A-42

Catch Tank

'Catch Tank

Catch Tank

Catch Tank

Crib

Crib

Crib

Crib

Crib

French Drain

Ditch

Diversion Box

Diversion Box

Diversion Box

Diversion Box

Diversion Box

Diversion Box

Diversion Box

Diversion Box

Diversion Box

Diversion Box

Valve Pit

Retention Basin

Retention Basin

WHC(PUREX-4)/9-24-92/03377T.1
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200-PO-1

200-PO-3

200-PO-3

200-PO-3

200-PO-5

200-PO-4

200-PO-4

200-PO-4

200-PO-2

200-PO-1

200-PO-5

200-PO-3

200-PO-3

200-PO-1

200-PO-3

200-PO-3

200-PO-3

200-PO-3

200-PO-3

200-PO-3

200-PO-3-

200-PO-3

200-PO-5

200-PO-4
200-PO-4
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Table 2-11. Radiation Area Remedial Action Units in the PUREX Aggregate Area.

Waste Management Unit I Type [ Operable Unit

200-E Burning Pit
216-A-1
216-A-2
216-A-3
216-A-4
216-A-5
216-A-6
216-A-7
216-A-9
216-A-10
216-A-11
216-A-12
216-A-13
216-A-14
216-A-15
216-A-16
216-A-17
216-A-18
216-A-19
216-A-20
216-A-21
216-A-22
216-A-23A
216-A-23B
216-A-24
216-A-26A
216-A-27
216-A-28
216-A-31
216-A-32
216-A-33
216-A-34
216-A-35
216-A-36A
216-A-38-1
216-A-39
216-A-40
216-A-41
216-C-8
218-E-I
218-E-8
218-E-12A
218-E-13

Burning Pit
Crib
Crib
Crib
Crib
Crib
Crib
Crib
Crib
Crib
French Drain
French Drain
French Drain
French Drain
French Drain
French Drain
French Drain
Trench
Trench
Trench
Crib
French Drain
French Drain
French Drain
Crib
French Drain
Crib
French Drain
Crib
Crib
French Drain
Ditch
French Drain
Crib
Crib
Crib
Trench
Crib
French Drain
Burial Ground
Burial Ground
Burial Ground
Burial Ground

WHC(PUREX-4)/9-24-92/03377T.1
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200-PO-6
200-PO-5
200-PO-2
200-PO-1
200-PO-2
200-PO-2
200-PO-4
200-PO-5
200-PO-1
200-PO-2
200-PO-1
200-PO-1
200-PO-1
200-PO-1
200-PO-2
200-PO-5
200-PO-5
200-PO-5
200-PO-5
200-PO-5
200-PO-2
200-PO-1
200-PO-5
200-PO-5
200-PO-5
200-PO-1
200-PO-2
200-PO-1
200-PO-2
200-PO-1
200-PO-1
200-PO-5
200-PO-1
200-PO-2
200-PO-2
200-PO-3
200-PO-1
200-PO-1
200-PO-3
200-PO-1
200-PO-6
200-PO-6
200-PO-1



Table 2-10.

DOE/RL-92-04

Draft B
Radionuclides and Chemicals Disposed of to PUREX Plant

Aggregate Area Waste Management Units. Page 2 of 2

INORGANIC CHEMICALS
(Cont.)

Sodium nitrate
Sodium nitrite
Sodium thiosulfate
Strontium
Sulfamic acid
Sulfate
Sulfuric acid
Tin
Tungsten tetroxide
Uranium
Vanadium
Zinc
Zirconium oxide

ORGANIC CHEMICALS

Acetone
Chloroform
Citrate
Ethylene diamine tetrascetate

(EDTA)
Gylcolate
Methylene chloride
N-(2-hydroxyethyl)

ethylenediaminetriacetate
(HEDTA)

Oxalate
Oxalic acid
Paraffin hydrocarbons
Sugar (sucrose)
Tartaric acid
Toluene
Tributyl phosphate
Other degradation products

WHC(PUREX-4)/9-24-92103377T
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Table 2-10.

DOB/RL-92-04
Draft B

Radionuclides and Chemicals Disposed of to PUREX Plant
Aggregate Area Waste Management Units. Page 1 of 2

RADIONUCLIDES

Actinium-225
Actinium-227
Americium-241
Americium-242
Americium-242m
Americium-243
Antimony-126
Antimony-126m
Astitine-217
Barium-135m
Barium-137m
Beryllium-7
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Carbon-14
Cerium-141
Cerium-144
Cesium-134
Cesium-13S5
Cesium-137
Cobalt-S 8
Cobalt-60
Curium-242 -
Curium-244
Curium-245
Europium-152
Europium-154
Europium-155
Francium-221
Francium-223
Iodine-129
Lead-211
Lead-210
Lead-209
Lead-212
Lead-214
Manganese-54
Neptunium-237
Neptunium-239
Nickel 63
Nickel-59
Niobium-93m
Palladium-107
Plutonium-238

Plutonium-239/240
Plutonium-241
Polonium-210
Polonium-213
Polonium-214
Polonium-215
Polonium-218
Potassium-40
Promethium-147
Protactinium-231
Protactinium-233
Protactinium-234m
Radium
Radium-223
Radium-225
Radium-226
Ruthenium-103
Ruthenium-106
Samarium-151
Selenium-79
Strontium-90
Technetium-99
Thallium-207
Thallium-208
Thorium-227
Thorium-229
Thorium-230
Thorium-231
Thorium-233
Thorium-234
Tin-113
Tin-126
Tritium
Uranium-233
Uranium-234
Uranium-235
Uranium-238
Yttrium-90
Zinc-65
Zirconium-93
Zirconium-95

INORGANIC CHEMICALS

Aluminum
Aluminum nitrate
Ammonium carbonate
Ammonium fluoride

Ammonium nitrate
Arsenic
Barium
Beryllium
Bismuth
Bismuth phosphate
Boron
Cadmium
Cadmium nitrate
Calcium
Carbonate
Cerium
Chloride
Chromium
Copper
Cyanide
Ferric cyanide
Ferric nitrate
Ferrous sulfamate
Fluoride
Gold
Hydrazine
Hydrogen peroxide
Hydroxide
Hydroxylamine nitrate
Iron
Lanthanum
Lead
Magnesium
Manganese
Mercury
Nickel
Nitrate
Nitric acid
Nitrite
Phosphate
Potassium
Potassium fluoride
Potassium hydroxide
Potassium permanganate
Selenium
Selenium tetroxide
Silicon trioxide
Silver
Silver nitrate
Sodium
Sodium carbonate
Sodium dichromate

WHC(PUREX-4)/9l24-92/UJfl/T
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Table 2-9. Partial List of Chemicals Used in the 202-A Building Laboratory.

Compound Name

Acetone

Carbon Tetrachloride

Ceric Fluoride
Ceric Sulfate
Ferrous Sulfate

Hydrobromic Acid

Hydrochloric Acid

Hydrogen Peroxide

Hydroxylamine Hydrochloride

Isopropyl Alcohol

Lanthanum Fluoride

Lanthanum Hydroxide

Lanthanum Nitrate

Magnesium

Nitric Acid

Periodic Acid

Phosphorous Pentoxide

Potassium Oxalate

Potassium Permanganate

Silver Nitrate

Sodium Bisulfate

Sodium Bromate

Sodium Carbonate

Sodium Fluoride

Sodium Hydroxide

Sodium Nitrate

Sulfuric Acid

Thenoyltrifluoroacetone

Zirconyl Phosphate

Formula

CH3C2OH3

CC 4

CeF4

Ce(SO4)2
FeSO 4

HBr

HCI
H22O

NH 2OH HCl

C3H1OH
LAF3

LA(OH 3)

LA (NO3)3

Mg
HNO3

HI04
P20 5

K2C 20 4

KMnO4

AgNO3

NaHSO4 H20

NaBrO3

Na2CO3

NaF

NaOH

NaNO3

H2SO4

(CH)3SCOCH2COCF3

ZrOPO4

Source: Klem 1990

WHC(PUREX-4)/9-24-92/03377T
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Table 2-8. Chemicals Used or Produced in Separation/Recovery Processes.

RADIONUCLIDES

Actinium-225
Actinium-227
Americium-241
Americium-242
Americium-242m
Americium-243
Antimony-126
Antimony-126m
Astitine-217
Barium-135m
Barium-137m
Beryllium-7
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Carbon-14
Cerium-141
Cerium-144
Cesium-134
Cesium-135
Cesium-137
Cobalt-58
Cobalt-60
Curium-242
Curium-244
Curium-245
Europium-152
Europium-154
Europium-155
Francium-221
Francium-223
Iodine-129
Lead 211
Lead 210
Lead-209
Lead-212
Lead-214
Manganese-54
Neptunium-237
Neptunium-239
Nickel 63
Nickel-59
Niobium-93m
Palladium-107
Plutonium-238
Plutonium-239/240
Plutonium-241
Polonium-210
Polonium-213
Polonium-214
Polonium-215
Polonium-218
Potassium-40
Promethium-147

Protactinium-231
Protactinium-233
Protactinium-234m
Radium
Radium-223
Radium-225
Radium-226
Ruthenium-103
Ruthenium-106
Samarium-151
Selenium-79
Strontium-90
Technetium-99
Thallium-207
Thallium-208
Thorium-227
Thorium-229
Thorium-230
Thorium-231
Thorium-233
Thorium-234
Tin-113
Tin-126
Tritium
Uranium-233
Uranium-234
Uranium-235
Uranium-238
Yttrium-90
Zinc-65
Zirconium-93
Zirconium-95

Sodium carbonate
Sodium ferrocyanide
Sodium fluoride
Sodium hydroxide
Sodium nitrate
Sodium nitrite
Sodium sulfate
Sodium thiosulfate
Sulfamic acid
Sulfuric acid
Zirconium

ORGANIC CHEMICALS

Acetic acid
Dibutyl butyl phosphonate
Formaldehyde (solution)
Hydroxyacetie acid
Normal paraffin hydrocarbon
Oxalic acid
Sugar
Tartaric acid
Tributyl phosphate
Trichloroethane
Tri-n-dodecylamine

INORGANIC CHEMICALS

Aluminum
Aluminum nitrate nonahydrate
Aluminum nitrate (mono basic)
Ammonium fluoride
Ammonium nitrate
Beryllium
Cadmium nitrate
Ferric nitrate
Ferrous sulfamate
Hydrazine
Hydroxylamine nitrate
Iron
Lead nitrate
Mercuric nitrate
Nickel nitrate
Nitric acid
Phosphoric acid
Potassium fluoride
Potassium hydroxide
Potassium permanganate
Silicon
Silver nitrate

WBU(PUKA4)X-4/-4--7/U3t1
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Table 2-7. Summary of Waste-Producing Processes in the PUREX Plant Aggregate Area.

Major Chemical
Process Waste Generated Constituents Ionic Strength pH Organic Concentration Radioactivity

Plutonium Uranium Process Waste Nitric acid High Acidic (neutralized LOw High
Extraction (PUREX Tributyl phosphate before disposal)
202-A Building) Bismuth phosphate

Paraffin hydrocarbon

Wastewater Nitrates LOw Acidic to neutral/ LOw Low
basic

Waste Reduction (242 Cooling water Beta Activity Unknown Basic LOw LOw
Evaporator) Cadmium

Copper
Potassium
Sodium
Nitrate

Tank Farm Condensate Wastewater Unknown LOw Neutral/basic Low tow
(241-A-431 Building) I I I I I

tJ
-4
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Table 2-6. Summary of Unplanned Releases. Page 16 of 16

WHC(PUREX-4)/9-24-92/03377T

Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UPR-200-E-137 The 241-C-203 Single-Shell Tank 1947-1977 241-C-203 Single- * 1,514 L (400 gal) of PUREX hi h-
and soil beneath Shell Tank level waste from the 241-C-203 Single-

Shell Tank.
" Over a period of 2 to 3 years, natural

water appently entered the tank,
migrat through the salt cake, and
e=h became entrained in the salt cake
or leaked out.

" The tank was stabilized and isolated in
1982.

.91 W
0l
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Table 2-6. Summary of Unplanned Releases. Page 15 of 16

Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UPR-200-E-125 The 241-A-104 Single-Shell Tank May 1975 241-A-104 Single- * 9,463 L (2,500 gal of waste from the
and soil beneath Shell Tank 241-A-104 Sing e- hell Tank

containing 18,000 Ci of '"Cs with
readings to 6,450 ct/min.

* 241-A-104 Single-Shell Tank was
classified a "Confirmed Leaker" on
April 16, 1975. The basis for
declaration of status was leak detection
lateral indications of increasing
radiation at several locations beneath
the tank.

* The tank was pumped down to a sludge
heel.

UPR-200-E-126 The 241-A-105 Single-Shell Tank 1963 241-A-OS Single- & 18,925 L (5,000 gal) of waste from the
and soil beneath Shell Tank 241-A-105 Single-Shell Tank.

* The 241-A-105 Single-Shell Tank was 0
suspected of leaking and was taken out

H of service in December 1963 but was
immediately put back into service.

0 Soon after when the tank was filled
there was a sudden steam release of
severe intensity. It was determined
that the liner had bulged to maximum
elevation of 2.6 m (8.5 ft) creating a
void space of 302,800 L (80,0 l.

* The tank was pumped to a resida
liquid heel. 3,785 L (1,000 gal) of
water were applied weekly to prevent
sludge from overheating.

UPR-200-E-136 The 241-C-101 Single-Shell Tank 1946-1970 241-C-101 Single- * 64,345 to 90,840 L (17,000 to 24,000
and soil beneath Shell Tank gal) of waste from the 241-C-101 Tank

containing 2,000 Ci.
* Because of a liquid level decrease, 241-

C-104 Single-Shell Tank was
categorzed "Questionable Integrity" in
197 .

* The tank was pumjed to a minimum
heel (112 cm, 44 m.) in December
1969 and a salt well system was
installed.

WHC(PUREX-4)/9-24-92/03377T



Table 2-6. Summary of Unplanned Releases. Page 14 of 16

Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UPR-200-E-70 Around the 244-A Lift Station October 15, 1984 244-A Lift Station 9 The contamination consisted of
unknown beta/gamma with readings of
1,000 to 50,000 ct/min and an isolated
area at 100,000 ct/min.

* The contamination spread during aSumper removal at the lift station.
a ere is no release potential; radiation

contamination was removed to
background levels.

* The area was decontaminated to
back round radiation levels and

UPR-200-E-106 200-E Burning Pit September 5, 1946 200-E Burning Pit * Contaminated paper towels. The
radiation level was measured to be as
high as 2.5 rep/h.

* Considerable contamination has been 0
found at the burning ground.

UPR-200-E-115 The ground adjacent to the 241- February 12, 1974 241-AX-103 Pump * Beta/gamma with readings to 2,000
AX-103 Pump Pit in the 241-AX Pit R/h.
Tank Farm * During bleeding of air from a line, air w t

flowed up (instead of down), causing
contaminated liquid to spray on 2

epoyees and te ground in an area
win the 241-AX Tank Farm.

UPR-200-E-119 Next to 241-AX-104 Single-Shell December 22, 1969 241-AX-104 Single- * High-level waste.
Tank Shell Tank * An employee mistakenly pulled 4.6 m

(15 ft) of a contaminated electrode
cable out of tank 241-AX-104 Single-
Shell Tank and set it on the ground.
He then removed his contaminated
gloves and set them on the ground.
Contamination was limited to a small
area near the 241-AX-104 Single-Shell
Tank, the employee, and the change
house.

WHC(PUREX-4)/9-24-92/03377T



Table 2-6. Summary of Unplanned Releases. Page 13 of 16

Unplanned Associated Waste

Release No. Location Date Management Unit Reported Waste-Related History

UPR-200-E-30 The majority was confined to the April 20, 1961 218-E-12A Burial 0 Unknown beta/gamma with readings up
200 East Area Burial Ground Ground to 500 R/h.
chained area * A burial box collapsed during routine

operation, spreading contamination
within the burial ground.

* Contamination stabilization started
immediately after the burial trench
involved was backfilled.

UPR-200-E-50 Southeast of the Overground September 27, 1974 * Unknown beta/gamMa with readings of
Radioactive Equipment Storage 3,000 to 100,000 ct/min.
Yard, north of 241-C Tank Farm e Wind spread contamination from an

adjacent radiation zone to the 241-C
Tank Farm.

UPR-200-E-53 At the south end of a waste trench October 17, 1978 218-E-1 Burial * Beta/gamma with readings to 150
in the 200 East Burial Ground 218- Ground mR/h. 0
E-1 0 During a burial operation, 0

contamination was spread by
uncovering previously buried waste.

UPR-200-E-59 The eaves of the 244-AR Vault and May 23, 1979 244-AR Vault e Contaminated mud containing Cs and W %
the walls of the 216-A-40 Trench 216-A-40 Trench wCo with readings of 10, to 20,000

ct/min.
* Contaminated mud and tumbleweeds

from the 216-A-40 Trench were used
by swallows to build nests at the 244-
AR Vault.

* The nests were removed from the 244-
AR Vault. The tumbleweeds were
removed from 216-A-40 Trench,
packaged, and placed in the burial
ground. The sides of the 216-A-40
Trench were washed and the
contaminated mud removed.

UPR-200-E-66 The 216-A-42 Retention Basin and November 7, 1984 216-A-42 Retention e The contamination consists of unknown
immediate vicinity Basin beta/gamma, with readigs iside the

area to 40,000 ct/min and outside to
3,000 ct/min.

* The wind spread contamination from
the 216-A42 Retention Basin.

* The ground was wet down and the
basin flushed.

WHC(PUREX-4)/9-24-92103377r
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Table 2-6. Summary of Unplanned Releases. Page 12 of 16

WHC(PUREX-4)/9-24-92103377T
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Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UN-200-E-1 18 241-C Tank Farm; inside the fence: April 20, 1957 N/A 0 Readings to 3,000 ct/mi were
100 to 300 yards north of the measured. The highest exposure rate
badgehouse; outside the fence: to at the surface was estimated at 50
the south bank of the parking lot mR/h, with one particle deposited per

usre foot.
S; S241-C-107 Single-Shell Tank

effluent tank released airborne
contamination in the 200 East Area.

UN-200-E-142 North of the 202-A Building at the November 17, 1986 N/A * The release consisted of diesel fuel.
202-A Building diesel fuel tank * The tank of a diesel-fueled compressor

overflowed during filling.
9 The diesel fuel was absorbed, cleaned

up and drummed for disposal.

UPR-200-E-17 The ground on top of the 216-A-22 1959 216-A-22 French * Uranium was the waste type.
French Drain Drain 0 The 216-A-22 French Dram inlet failed

and contaminated the soil.

UPR-200-E-21 Adjacent to the 216-A-6 Crib March 20, 1959 216-A-6 Crib * Unknown beta/gamma with readings to
500 mR/h.

* The 216-A-6 Crib overflowed and
caused some soil contamination
adjacent to the crib.

UPR-200-E-24 From the 200 East Burial Ground June 17, 1960 218-13-12A Burial * Unknown beta/gamma with readings up
to the 200 East Area perimeter Ground to 2,000 mR/h at the trench. Average
fence, a distance of about 3 km (2 radiation level inside the burial ground
mi) fence was 30 mR/h at 10 cm (4 in.).

o A burial box collapsed during burial
operations, causing spotty ground
contamination.

UPR-200-E-29 In the area of the 216-A-6 Crib January 20, 1961 216-A-6 Crib * Unknown beta/gamma with readings to
30 R/h at 1.2 m (4 ft).

* The 216-A-6 Crib overflowed outside
the area of the crib.

tv
w
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Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UN-200-E-99 Approximately 122 m (400 ft) south September 1980 244-CR Vault 0 A portion of the ground surface
of te 241-C Tank surrounding the 244-CR Vault became

contaminated during the numerous
F pingchanges associated with that

e The actual occurrence date is unknown.
It was established as a site in
September 1980.

a The site was decontaminated during the
summer of 1981 and released from
zone posting.

UN-200-E-100 South and east of 241-C Tank Farm 1986 244-A Lift Station * Radioactive contamination, amount
surrounding the 244-A Lift Station unknown.

* Known release was a spill to the
ground.

0

UN-200-E-107 Inside the 241-C Tank Farm at the November 26, 1952 100-CR Tank * Known waste was tributyl phosphate 0
244-CR Vault Tank waste from the 221-U Building.h

Contaminated liquid was discharged
before the pump could be shut off. A
maximum dose of 4.2 rep/h at the
surface and 200 mR/h at a depth of
5 cm (2 in.) was observed for the
ground contamination.
Contamination spread to ground and
equipment during a transfer pump
instillation in the 244-CR Vault in the
241-C Tank Farm.

UN-200-E-114 Valve pit outside the 202-A March 12, 1974 N/A * Readings of 8,000 ct/min beta and
Building 1,000 ct/mm alpha were detected on an

employee. An employee had been
working in an area where
contammation was found.

UN-200-E-1 17 Within a few inches of the top of April 20, 1972 N/A * Up to 2,000 mR/h of Cs and Sr
the waste encasement on the west including 500 mR/h at 1 ft from the
side of PUREX railroad tunnel liquid.

* An excavation exposed liquid spurting
up out of rund in the 200
East/PU X Plant Aggregate Area.

WHC(PUREX-4)/9-24-92/033TTr
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Table 2-6. Summary of Unplanned Releases. Page 10 of 16

Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UN-200-E-94 Outside the perimeter fence directly June 1979 N/A * Residue contamination to 300 ct/min
north of 216-B-3-1 and 1,600 ft activity was on the ground in the
northeast of 241-C Tank Farm bottom of the gravel pit.

* Radiation momtoring surveys on the
soil in the area detected 8,000 ct/min
in the moisture on the earthmoving
equipment and in the soil.

UN-200-E-96 From the south side of the 202-A September 1980 N/A * This site originated from the residue
Building to the southern fence contamination from the 291-A Stack

and diversion box work during the
operational years of the 202-A
Building.

* Surface contamination, debris, and
vegetation were removed from the
south side of the 202-A Building to the
southern fence during September 1980. 0
The area was covered with 10 to 15 cm
(4 to 6 in.) of 5/8-inch crushed gravel.
t surface contamination posting has
been removed, but the area hasbeen
recontaminated following the restarting W
of the 202-A Building.

UN-200-E-97 South of the 202-A Building near September 1980 N/A * Ground contamination from an
the railroad tunnel unknown source was detected south of

PUREX near the railroad tunnel.
* On a field survey 9/22/81, the site

could not be located. The actual
occurrence date is unknown.

* Apparently, the surface contamination
was removed and the zone eliminated
when the double-exclusion fence was
built around the 202-A Building. The
area was released from zone posting
and established as an unplanned release
site in 9/80.

WHC(PUREX-4)19-24-92/03377T
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Table 2-6. Summary of Unplanned Releases. Page 9 of 16

Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UN-200-E-86 Outside the southwest corner of the March 1971 N/A * Waste from the process transfer line
241-C Tank Farm containing 25,000 Ci of 13 Cs. This is

a TRU fission product waste site
containing high salt and neutral/basic
waste.

* During a routine line monitoring near
the southwest comer of 241-C Tank
Farm, a radiation zone was detected in
the vicinity of Line No. 812, which is
used to transfer process waste from
244-AR Vault to the 241-C Tank
Farm. At this location, the No. 812
line is 2.4 m (8 ft) deep.

* Test wells driven into the ground
indicated the contamination did not
extend below a depth of 6 m (20 ft). 0
The contaminated soil zone was 0
estimated at 1,300 ft.

UN-200-E-88 About 274 m (900 R) northwest of September 11, 1980 N/A 0 The large radiation zone was
the 202-A B iding at the TC-4 incorrectly designated as an unplanned '
railroad spur release site. This site in question was

properly known as a Regulated
Equipment Storage Area.

* Gamma dose rates from radioactive
equipment parked on the railroad spur
would be less than I mR/h.

* The site was stabilized, but
recontamination has occurred.

UN-200-E-91 Along the northeast comer of 241- September 1980 N/A 0 This condition resulted from the
C Tank Farm migration of low-level radioactivity

from the neighboring 241-C Tank
Farm. The occurrence date is
unknown.

0 The contaminated soil was removed
from the area and placed in the
excavation adjacent to the north side of
the 216-A-24 Crib. It has been
released from the status of an
"Unplanned Release" site.

WHC(PUREX-4)/9-24-92/03377T
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Table 2-6. Summary of Unplanned Releases. Page 8 of 16

Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UN-200-E-81 A few feet west of the 241-CR-151 October 1969 241-CR-151 0 PUREX coating waste was lost to the
Diversion Box Diversion Box soil including 360 Ci of "Sr, 720 Ci

of 1 7Cs, 360 Ci of 1'Ce 1,080 Ci of
"Zr/Nb, and 1,080 Ci lCRu. This is a
Transuranic-Fission product disposal
site containing high salt and
neutral/basic wastes.

* A puddle of contaminated liquid was
discovered near the 241-CR-151
Diversion Box, the source determined
as the underground transfer line from
the 202-A Building to the 241-C-102
Single-Shell Tank waste storage tank
via the diversion box.

* A radiological survey on 10/75 showed
surface contamination of 10,000 to
100,000 ct/min. O

* The contamination was covered with 0
earth backfill and clean gravel.

UN-200-E-82 Across from the 241-C-152 December 19, 1969 241-C-152 Diversion * The leak consisted of waste containing W q
Diversion Box, outside the 241-C Box, 100 Ci of "'Cs, 11,300 Ci of "Cs
Tank Farm fence line 241-C-105 Single- 260 Ci of I"Ce, 260 Ci of IZr, and

Shell Tank 130 Ci of IRu. This is a Transuranic-
Fission product disposal site containing
high salt and neutral/basic wastes.

* Aleak was discovered near the 241-C-
152 Diversion Box the source
determined as the Feed line that runs
from 241-C-105 Single-Shell Tank to
the 221-B Building. The leak waste
stream flowed through a surface area
of about 1 ft2 northeastward,
downgrade until it pooled into an
estimated ft2 area outside the tank
farm fence line.

* The contaminated soil was covered
with clean gravel. The site was
cleaned up during a decontamination
outage of the 241-C Tank Farm
following the 241-C-151 Diversion Box
release in 1985.

WHC(PUREX-4)/9-24-92/03377T
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Summary of Unplanned Releases. Page 7 of 16

WHC(PUREX-4)/9-24-92/03377T

Table 2-6.

ig

Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UN-200-E-67 Excavation site north of the parking May 7, 1984 N/A * The contamination consists of unknown
lot at 272-AW Building beta/gamma, with readings from 1,000

to 1, mR/h.
* An old, contaminated pipe encasement

was encountered during the excavation.
* No potential for release from this spill

site exists; only background levels of
radiation remam.

* The area was decontaminated to
backg round radiation levels and
stabilized.

UN-200-E-68 The general vicinity of the 244-AR January 11, 1985 241-C-151 * The contamination consisted of
Vault and the 241-C Tank Farm Diversion Box unknown beta/gamma, with readings of

2,000 ct/min and dose rates of 5 R/h
on the diversion box.

* Wind-borne contamination spread from
the 241-C-151 Diversion Box.

* The affected areas were either
decontaminated to background radiation
levels or covered for later
decontamination.

UN-200-E-72 South of the 241-C Tank Farm April 20, 1985 N/A e The contamination consists of unknown
beta/gamma with readings to 7 R/h.

* Buried contaminated waste was
excavated.

* Low release potential; the
contamination is physically fixed in
p lace.

* The source of the contamination was
stabilized and the area was chained off
and posted as a surface contamination
area.

'0
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Table 2-6. Summary of Unplanned Releases. Page 6 of 16

Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UN-200-E-60 An area about 0.3 to 1 m (I to 2 ft) June 3, 1981 N/A a Radioactive contamination with
wide and 12 m (40 ft) long on the unknown beta/gamma readings from
roadway near 275-EA Building 200 to 500 ct/min.

& Contaminated dirt was spilled from an
overfilled dump truck en route to the
burial grounds.

* There is no potential for further release
from this spill site; only background
levels of radiation remain.

* The roadway was decontaminated to
background radiation levels.

UN-200-E-62 An area about 5 cm (2 in.) wide March 19, 1982 N/A * Contamination consisted of unknown
and 30 m (100 ft) long on a lill beta/gamma readings to 350 mR/h.
near the 200 East Overground 9 Radioactive liquid was spilled from a
Storage Area pressure test assembly while in transit. j

* There is no potential for further release 0
from this spil site; only background t

HI3 levels of radiation remain.
3 The ground contamination was picked

up paced in barrels, and removed to
the gurial ground. The area was
released from area posting on March
22, 1982.

UN-200-E-65 The immediate ground area around September 1, 1982 241-A-151 Diversion o The contamination consists of unknown
the 241-A-151 Diversion Box and Box beta/gamma, with spot readings from
21 m (70 ft) to the west 600 to 5,000 ct/min.

" The wind spread contamination from
the 241-A-151 Diversion Box.

* The potential for release is very low;
contamination is physically fixed mn

pace.SThe contaminated ground was kept wet
until it could be decontaminated to
background radiation levels and
stabilized. The diversion box cover
blocks were sprayed with film, which
is used to physically fix contamination
to a solid surface.

WHC(PUREX-4)/9-24-92/03377T
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Table 2-6. Summary of Unplanned Releases.

a,
CD

Page 5 of 16

WHC(PUREX-4)/9-24-92/03377T

S

Unplanned Associated Waste

Release No. Location Date Management Unit Reported Waste-Related History

UN-200-E-48 The 241-A Tank Farm parking lot November 22, 1974 N/A U Unknown beta/gamma with readings of
1,000 to 2,000 ctimin

* The 241-A-106 pump pit contaminated
the 241-A TankTarm parkin lot.

* The parking area was clean and
returned to normal operation by 6:45
p.m. the same day.

UN-200-E-49 The roadway between the 241-AY February 7, 1975 N/A * Unknown beta/gamma with readings of
Tank Farm and 218-E-123 Burial 100,000 ctlmmn.
Ground. A thermocouple well being transferred

to the burial ground from the 241-AY
Tank Farm contaminated a section of
the road. Contamination was confined
to the snow cover and did not reach the
ground surface.

* The contaminated sections of road
immediately northwest of the 241-AY
Tank Farm and northeast of the 241-C
Tank Farm, were barricaded and
cleaned up.

UN-200-B-56 An excavation east of the 200 June 13, 1979 216-A-24 Crib e Unknown beta/gamma with readings up
Areas perimeter fence to 8,000 ct/mim.

A Contaminated soil was found during an
excavation for clean soil to be used
around the 241-AN tanks.

* The area was zoned off and posted.

UN-200-E-58 A dirt roadway leading to the 218- March 4, 1980 N/A e Unknown beta/gamma with readings to
E-1 Burial Ground 100,000 ct/min.

* Contaminated tumbleweeds were
detected along the roadway near the
218-E-1 Burial Ground.

a The roadway was cleaned up.

00

wZ
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Table 2-6. Summary of Unplanned Releases. Page 4 of 16

Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UN-200-E-35 218-E-13 Burial Ground excavation October 1966 N/A * Contaminated concrete from an
underground encasement was left in the

it x ted to repair the broken pipe.
This site is also known as 218-E-13
Burial Ground and UN-218-E-1.

* This site is scheduled for deletion. It
is duplicate of 218-E-13 Burial
Ground.

* An area about 107 tn (350 ft) west of
the PUREX Exclusion Area Patrol
Gatehouse on Fourth Street was
contaminated.

UN-200-E-39 Ground and blacktop outside the February 6, 1968 216-A-36B Crib & Pressurized ammonia scrubber waste
216-A-36B Crib Sampler Shack containing fission products. The

readings were 20 to 450 mR/h.
* Pressured ammonia scrubber waste was

inadvertently released through the vent
at the 216-A-36B Crib sampling shack.

UN-200-E-40 Blacktop outside the 216-A-36B August 5, 1968 216-A-36B Crib * Unknown beta/gamma with readings to
Crib Sampler Shack a maximum of 150 mR/h.

e The vent line valve at the 216-A-36B
Crib Sampler Shack was inadvertently
left open and contaminated the blacktop
outside the shack.

UN-200-E-42 The dirt bank east of the 241-AX- November 6, 1972 N/A * Unknown beta/gamma with readings of
151 Diversion Box and weeds east 300 to 3,000 ct/mnn.
of the established parking lot * Surveys revealed contamination thought

to be a result of pressurization of a
244-AR Diverter Tank, which was
inadvertently left on.

* The area was cleaned.

UN-200-E-47 e king lot east of the 702-A October 15, 1974 241-A Tank Farm * Unknown beta/gamma with readings of
Building 500 to 20,000 ctmin from the 241-A

Tank Farm.
" Contaminated soil was detected in the

241-A Tank Farm.
" The contaminated soil was removed

and the area released for normal
service.

WHC(PUREX-4)/9-24-92/03377T
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Table 2-6. Summary of Unplanned Releases. Page 3 of 16

Unplanned Associated Waste

Release No. Location Date Management Unit Reported Waste-Related History

UN-200-E-26 South of the 241-A-151 Diversion September 30, 1960 241-A-151 9 Unknown beta/gamma with readings
Box outside the 200 East Area Diversion Box from I to 3 mR/h near the diversion
perimeter fence. The box and just outside the exclusion
contamination also crossed Route fence. General contamination was up
4S to 3,000 ct/min.

4 Leakage from the 241-A-151 Diversion
Box caused an operator to stop
transfer, but the process tank emptied
and steam blew out of the jumper
connection.

UN-200-E-27 Generally east from 244-CR Vault November 1, 1960 244-CR Vault * Unknown beta/gamma with readings
up to several hundred feet beyond near the vault on the order of 50 to 100
the limited area fence mR/h. Readingoutside the fence area

.Near iet244-CR Vault winds provided
some sotty ground contamination 0
beyond te area fence.

UN-200-E-28 Eastern half of the PUREX December 21, 1961 N/A e A process vessel steam coil failed,
exclusion area causing ground contamination.* Waste type was fission products.

UN-200-E-31 Contamination spread over PUREX October 7, 1961 241-A-151 Diversion e Unknown beta/gamma with readings
exclusion area and east of PUREX Box from, 40,000 to 100,000 ct/min in the
to the west bank of the Columbia vicinity of PUREX. Readings outside
River of the limited area fence were an order

of magnitude lower and decreased to
1,000 ct/mmi.

* Leakage from the 241-A-151 Diversion
Box.

UN-200-E-33 The railroad right-of-way from March 20, 1964 216-A-9 Crib e A leaking tube bundle burial box in
PUREX to the 200 East Burial transit to the burial ground
Ground contaminated a portion of the railroad

riht-of-way and area adjacent to the
21 6-As-9 Crib.

a The site was surface stabilized in 1981.

WHC(PUREX-4)/9-24-92/03377T
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Table 2-6. Summary of Unplanned Releases. Page 2 of 16

Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UN-200-E-18 30 m (100 ft) east of the 241-A-271 1959 NIA * Moisture dripping from a vent pipe
Building bonnet at the 216-A-8 Proportional

Sample Pit contaminatedtheo ground
near the 241-A-271 Building

" Waste type was low-level fission
products.

* The area is marked with stakes, chains,
and radiation zone signs.

UN-200-E-19 183 rn (600 ft) east of the 202-A 1959 N/A e A drip in the vent pipe bonnet at the
Building 216-A-6 Proortiona Sample Pit

contaminated the ground near the 202-
A Building.

* Waste type was low-level fission
prnducts.

" The area is marked with stake, chain, 0
and radiation zone signs. 0

UN-200-E-20 The PUREX railroad right-of-way November 20, 1959 N/A R eadings were to 3 R/h at 46 cm (18

* PUREX tube bundles in transit for
burial provided some spotty ground
contamnination.

UN-200-E-22 Ground around the 291-A Stack 1959 N/A * General contamination has built up
around the 291-A Stack. The heaviest
concentrations are northwest and
southeast of the stack within
approximately 91 m (300 A1).

* aste type is mixed fission products.
* The area was staked and chained off

with radiation zone signs.

UN-200-E-25 Southwest of PUREX to 61 m (200 September 5, 1960 241-A-I51 * Unknown beta/gamma with readings to
ft) beyond the limited area fence Diversion Box 100 000 ct en 4

* Leakage from the 241-A-151 Diversion
Box contaminated an area southwest of
PUREX.

WHC(PUREX-4)/9-24-92/03377T
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Table 2-6. Summary of Unplanned Releases. Page 1 of 16

Unplanned Associated Waste
Release No. Location Date Management Unit Reported Waste-Related History

UN-200-E-10 PUREX railroad right-of-way October 23, 1957 N/A a PUREX tube bundles in transit for
burial provided some spotty ground
contamiation.

* Extensive decontamination was
required.

UN-200-E-11 Railroad tracks from PUREX 1957 N/A 9 Contamination spots were found along
tunnel entrance to west end of the railroad track. Specific release
exclusion fence to the spur into details are unknown.
218-E-5 Burial Ground and to the * Waste is fission products.
'TC t spur 9 Most of the contamination was

removed. The tracks were marked
with stakes and radiation zone signs.

UN-200-E-12 PUREX railroad bed and right-of- December 23, 1957 N/A * Unknown beta/gamma with readings
way from 40 to 1,700 mR/h 0

Contaminated liquid dripped from a 0
burial box in transit to tle burial
ground.

UN-200-E-13 Between the 216-A-4 Crib and the December 1958 216-A4 Crib & The 216-A4 Crib became plugged and
291-A Stack flooded an area between the crb and W N

the 291-A Stack.
* The contaminated soil was removed to

a trench along the south boundary of
the 216-A4 Crib and covered with a
foot of soil.

* Type of soil was not identified in
rerence.

UN-200-E-15 The blacktop area outside of the January 21, 1959 216-A-4 Crib and * Unknown beta/gamma with readings up
291-A Turbine House 216-A-2 Catch Tank to 8 R/h.

* The 216-A-4 Crib became plugged
during the jetting of the 21-A-2 Catch
Tank, causing ground contamination.

UN-200-E-16 18 m (60 ft) northeast of the 105-C 1959 241-C-105 * Waste type was PUREX coating waste.
Tank Pit * The 241-C-105 to 241-C-10S

overground transfer line broke and
contaminated the soil northeast of the
241-C-105 Single-Shell Tank pit.

* The contaminated pipe was buried in a
trench near the 241-C fence. The
origia site was marked with chain and
underground radiation zone signs.

WHC(PUREX-4)/9-24-92/03377T
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Table 2-5. General Information Reference Locator. Page 2 of 2

Desired Single-Shell Tank Information Reference Document

Single-Shell Tank Operating OSD-T-151-00013
Specifications: Information includes
structural limitations (tank content
composition, dome loading, waste
temperatures, vapor space pressures),
radiological containment requirements,
cross-connection requirements, and leak
detection control.

Double-Shell Tank Farm Facility Safety WHC-SD-WM-SAR-016
Analysis Report: Site characteristic,
facility design, process system.

Double-Shell Tank Operating Not Available. OSD-T-151-00007
Specifications: I I

WHC(PUREX-4)/9-24-92/03377T
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Table 2-5. General Information Reference Locator. Page 1 of 2

Desired Single-Shell Tank Information Reference Document

Watch List Tanks: Identification per WHC-EP-0182, Tank Farm Surveillance
Public Law 101-510, Section 3137, and Waste Status Summary Report,
"Safety Measures for Waste Tanks at Table 1
Hanford Nuclear Reservation." (Wyden
Bill Amendment)

Definitions: Definitions include Interim WHC-EP-0182, Appendix A
Stabilized (IS), Partial Interim Isolated
(PI), Interim Isolated (II), Tank Integrity
(Sound or Assumed Leaker), Intrusion,
Drywells, Laterals, Surface Levels,
Automatic FIC, Liquid Observation Well
(LOW), Thermocouple (TC), Sludge, and
Salt Cake.

Tank Schematic: Quick reference for WHC-EP-0182, Figure B-1
tank capacities and relative dimensions.

Tank Information: Tank waste material, WHC-EP-0182, Table C-5
tank integrity ("sound" or "assumed
leaker" stabilization/isolation status, total
waste, supernatant waste, drainable
interstitial, sludge volume, salt cake
volume, last in-tank photo date.

Single-Shell Tank Leak Volume WHC-EP-0182, Table H-1
Estimates

Leak Detection Equipment: Type and WHC-SD-WM-TI-357, Waste Storage
description of leak detection devices for Tank Status and Leak Detection Criteria
each tank, and detection criteria.

West Area Waste Storage Tank WHC-SD-WM-TI-357, Section 6.0
Criteria: Criteria is discussed by tank
farm and includes leak detection drywells
(type of probe used, radiation criteria,
well location, well depths and monitoring
frequency), surface level measurement
(decrease/increase criteria, monitoring
frequency).

Tank Farms Facility Interim WHC-CM-5-7 Section .l11
Stabilization Evaluation: Provides the
stabilization criteria for single-shell tanks
and auxiliary tanks.

wHC(PUREX-4)/9-24-92/03377T
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Table 2-4. Description of PUREX Aggregate Area Tank Farms.
Page 2 of 2

Total Waste Drainable
Volume Waste

Interim Remaining Volume
Name Type Integrity Stabilized Isolation (L) (L)

241-AX Tank arm

241-AX-101 single-shell sound no PI 2,831,180 1,211,200

241-AX-102 single-shell assumed leaker IS 11 147,615 64,325

241-AX-103 single-shell sound IS 11 423,920 136,260

241-AX-104 single-shell assumed leaker IS 11 26,495 0

21YTnk Farm
241-AY-101 double-shell sound no no 3,402,715 3,099,915

241-AY-102 double-shell sound no no 3,198,325 3,077,205

241-AZ Tank Farm

241-AZ-101 double-shell sound no no 3,652,525 3,520,050

241-AZ-102 double-shell sound no no 3,569,255 3,236,175

41 'ank atin...

241-C-101 single-shell assumed leaker IS 11 333,080 11,355

241-C-102 single-shell sound no PI 1,616,195 181,680

241-C-103 single-shell sound no PI 738,075 503,405

241-C-104 single-shell sound IS Il 1,116,575 41,635

241-C-105 single-shell sound no Pi 567,750 41,635

241-C-106 single-shell sound no PI 866,765 181,680

241-C-107 single-shell sound no PI 1,275,545 128,690

241-C-108 single-shell sound IS H 249,810 0

241-C-109 single-shell sound IS H 249,810 15,140

241-C-110 single-shell assumed leaker no PI 760,785 79,485

241-C-1Il single-shell assumed leaker IS 11 215,745 0 0

241-C-112 single-shell sound IS PI 393,640 121,120

241-C-201 single-shell assumed leaker IS H 7,570 0

241-C-202 single-shell assumed leaker IS 11 3,785 0

241-C-203 single-shell assumed leaker IS H 18,925 0

241-C-204 single-shell assumed leaker IS 11 11,355 0

Source: WHC 1991a
Notes: IS - interim stabilized

If - interim isolated
PI - partially interim isolated

WHC(PUREX-4)/9-23-92/03377T.2 2T-4b
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Table 2-4. Description of PUREX Aggregate Area Tank Farms.
Page 1 of 2

Total Waste Drainable
Volume Waste

Interim Remaining Volume
Name Type Integrity Stabilized Isolation (L) (L)

24-.At ank Far

241-A-101 single-shell sound no PI 3,607,105 1,563,205

241-A-102 single-shell sound IS PI 155,185 22,710

241-A-103 single-shell assumed leaker IS 1[ 1,400,450 64,345

241-A-104 single-shell assumed leaker IS 11 105,980 0

241-A-OS single-shell assumed leaker IS H 71,915 15,140

241-A-106 single-shell sound IS 11 473,125 26,495

241-AN-101 double-shell sound no no 987,885 987,885

241-AN-102 double-shell sound no no 4,152,145 3,826,635
241-AN-103 double-shell sound no no 3,603,320 56,775

241-AN-104 double-shell sound no no 4,008,315 3,103,700

241-AN-105 double-shell sound no no 4,280,835 4,280,835

241-AN-106 double-shell sound no no 3,853,130 3,788,785

241-AN-107 double-shell sound no no 4,084,015 3,610,890

241'AP Tanki arn

241-AP-101 double-shell sound no no 4,023,455 4,023,455

241-AP-102 double-shell sound no no 503,405 503,405

241-AP-103 double-shell sound no no 4,295,975 4,295,975

241-AP-104 double-shell sound no no 79,485 79,485

241-AP-105 double-shell sound no no 3,126,410 3,126,410

241-AP-106 double-shell sound no no 4,292,190 4,292,190

241-AP-107 double-shell sound no no 4,273,265 4,273,265

241-AP-108 double-shell sound no no 662,375 662,375

S ~ ~ ~ ~~ ~41-A'WTank Pari 12 t

241-AW-101 double-shell sound no no 4,242,985 3,932,615

241-AW-102 double-shell sound no no 3,875,840 3,872,055

241-AW-103 double-shell sound no no 2,452,680 1,218,770

241-AW-104 double-shell sound no no 4,265,695 3,353,510

241-AW-105 double-shell sound no no 3,417,855 2,403,475

241-AW-106 double-shell sound no no 2,006,050 1,086,295

WHC(PUREX-4)/9-23-92/03377T.2 2T-4a
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Table 2-3. Chemical Waste Inventory Summary. Page 5 of 5

______________________________Quantity otkRepnnted Chenticatd (kt)J _________ ____

Waste Management .ISodium Ammonium Ammonium
Unit Number Nitrate Nitric Acid NPH Sodium Dichromate Sulfate TBP BP Catbonate Nitrate

218-E-13 - - - - -

200-E Buning Pit - - - - - - - -

a/ Not all sites have reported inventories. These inventories do not necessarily list all of the contaminants disposed of at a site.
Dashes indicate data are not available.

K
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Table 2-3. Chemical Waste Inventory Summary. Page 4 of 5
-Quanity ot eported Chemiooft (k)

Waste Management Sodium Ammonium Ammonium
Unit Number Nitrate Nitric Acid NPH Sodium Dicbromate Sulfate TBP BP Catbonate Nitrate

241-AX-152DS - - - - - - - - - -

241-AX-155 - - - - - -- -

241-AY-151 - - -

241-AY-152 - - - - -

241-AZ-15IDS - - - - - - -

-41-AZ-152 - - - - - - - - - -

241-C-151 - - - - - - - - - -

241-C-152 - - - - - - - -

241-C-153 - - - - - - - -

241-C-252

241-CR-151 - - - - - - -

241-CR-152 - - - - - - - - - -

241-CR-153 - - - - - -

241-ER-153----------
216-A-524 - - - - - - - - -

241-AP - - - - - - - - - -

241-AX-501 - - - - - - - -

207-A--------

.716-A-42

-218-E-12A--------

-218-F-12B---------

WHC(PUREX-4)/9-23-92103377T.2
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Table 2-3. Chemical Waste Inventory Summary. Page 3 of 5
________ ________ _______Quantily ot Reoled Cemics (ksV . ____

Waste Management Sodium Ammonium Ammonium
Unit Number Nitrate Nitbic Acid NPH Sodium Dichromate Sulfate TBP BP Catbonate Nitrate

216-A-34 - --

216-A-18 730-

216-A-19 20,000 -. - -

216-A-20 210- -

216-A-40 j -

SSeptic~" -alr A ....d L. si ~ Ofleda ._ _ _ ....

2607-EA

2607-EC
2607-ED

2607-EG -

2607-EL - -- - -

2607-E6 . - ..-- -

2607-E6-

Trasfer faewld binixl o9
241-A-A

241-A-D

241-A-151-----

241-A-152 --

241-A-153--

241-AN-A-----

241-AN-B-

241-AR-151--

241-AW-A---

41-AW-B --------

241-AX-A------

241-A- - - - - - - - - -

241-A-15 - - - - - -

t.3
'i-I
U,
C)

t
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Table 2-3. Chemical Waste Inventory Summary. Page 2 of 5
_________ ~~~Qu iity ofReponed Chemkacask)i __ _ _ _ _ _ _ _ _ _ _

Waste Management Sodium Anmonium Amonium
Unit Number Nitrate Nitric Acid NPH Sodium Dichromate Sulfate TBP BP Cagbonate Nitrate

216-A-36B - 331 350 1.99 178 - 0.0569 - 0.558 -

216-A-37-1 600 - - - - -

216-A-37-2 - - - -- -

216-A-38-1 - - - . ..

216-A-39 6 .- - - -

216-A-4i - - - -

216-A-45 - - - -

216-A-l 100 - - -

216-A-12 - -- -

216-A-14 I - - - . - -

216-A-14 - - - - --

216-A-16 I - - -- - - - - -

16-A-17 - - - - -

216-A-22 I - - - - -

216-A-23A I - -

216-A-238 I - - - - - - - - -

216-A-26 - - - - - - - - - -

216-A-26A - - - - - - - - -

216-A-28 300------

216-A-33 - - - - -
216-A-35 - - - - - - - -

1-S - - - - - - -

299-E4-1 - - - - - - - - - -

216-A-29 - - - - - - - -

WHC(PUREX-4)/9-23-92/03377r.2
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Table 2-3. Chemical Waste Inventory Summary. Page 1 of 5

Waste Management Sodium Ammonium Ammonium
Unit Number Nitrate Nitric Acid NPH Sodium Dichromate Sulfate P BP Carbonate Nitrate

241-A-302A - - - - ..

241-A-302B - - - . ..

241-A-350 - - - -

241-A417 - - -

241-AX-152CF - -

241-C-30C - - . -

244-A - - - - -

244-AR - - -- -

244-CR -- - -- -

216-A-I 80 - - -- -

216-A-2 - 120.000 70.000

216-A-3 - - - - - - -

216-A-4 30D- - 4o 1f 0 - - -

216-A-5 ,,- - - - - - - ..

216-A-6 000- -

216-A-7 - - - - -- - - -

216-A-8 - - 46000 - - - - 130.000 320.000 -

216-A-9 300.000- - - - -

216-A-10 - - - --

216-A-21 9- - 11.000 300 15.000 - - -4000

216-A-24 - - 30.000 - - - - 90.00 00.O -

216-A-27 .000 - - 6,000 200 9,000 - - -30

216-A-30 16.000 - - - - - -

216-A-31 - - 5.200 - - - 2,900 - - -

216-A-SI- - - - - - - -

2I6-A-36A - - - - - - - - - _ __
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Table 2-2. Radionuclide Waste Inventory Summary. Page 10 of 10
Waste --ste - Ou>anliof ere ndIondes Ct' a/--.
Uni umber -11 I-I TT U3 129 A 4 -etac/

218-E-13 -

200-E Burning - .. ..
Fit

a/ Values are decayed through December 31, 1989 unless otherwise noted.
b/ Values are reported in gmm..
c/ Values ar decayed through 1, 196.
Dashes indicate data am nM avAl able.

0

w

WHC(PUREX-4)/9-24-92/03377T.1

t'3
.- d.

C



9 2 1 2 613 0 6 5 7

Table 2-2. Radionuclide Waste Inventory Summary. Page 9 of 10

Waste :_ _an__ty oF Rp6 rted Rad16nuec me- (c-- /
Management
Unit Number Ru-106 Sn-113 Tofl U U-238 Cf -129 Am241A Beta /

241-AX-152DS - - - - - - -

241-AX-155----

241-AY-151 - - - - - - -

241-AY-15 - - -- - - -

241-A-I15D - - -- - - - --

241-A7-152 - - - -

241-C-151

241-C-153------

241-C-252 -E -I--

741-CR-151------

241-fl-53 - - - - - -- - -

16-A-524 - - - - - - - -----

241-AP-------

241-AX-501 ---

MBui

-. M-A-42

--.- .769 -400- 0,134 --

.2 L.- ... 0.0000000001177 - Z2, .. 0.00067 ---

218-F-12A 0,000001)7.2 900-000 0-332-

218-E12B - - ----- _ ____ -
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1 3.0 SITE CONDITIONS
2
3
4 The following sections describe the physical nature and setting of the Hanford Site, the
5 200 East Area, and the PUREX Plant Aggregate Area. The site conditions are presented in
6 the following sections:
7
8 * Physiography and Topography (Section 3.1)
9

10 * Meteorology (Section 3.2)
11
12 * Surface Hydrology (Section 3.3)
13
14 * Geology (Section 3.4)
15
16 * Hydrogeology (Section 3.5)
17
18 a Environmental Resources (Section 3.6)
19
20 * Human Resources (Section 3.7).

22 Sections describing topography, geology, and hydrogeology have been taken from
23 standardized texts provided by Westinghouse Hanford (Delaney et al. 1991; Lindsey et al.

C4 24 1991; and Lindsey et al. 1992) for that purpose.
25
26

N 27 3.1 PHYSIOGRAPHY AND TOPOGRAPHY
28
29 The Hanford Site (Figure 3-1) is situated within the Pasco Basin of southcentral
30 Washington. The Pasco Basin is one of a number of topographic depressions located within

31 the Columbia Basin Subprovince of the Columbia Intermontane Province (Figure 3-2), a
32 broad basin located between the Cascade Range and the Rocky Mountains. The Columbia
33 Intermontane Province is the product of Miocene continental flood basalt volcanism and

34 regional deformation that occurred over the past 17 million years. The Pasco Basin is

35 bounded on the north by the Saddle Mountains, on the west by Umtanum Ridge, Yakima
36 Ridge, and the Rattlesnake Hills, on the south by Rattlesnake Mountain and the Rattlesnake

37 Hills, and on the east by the Palouse Slope (Figure 3-1).
38
39 The physiography of the Hanford Site is dominated by the low-relief plains of the

40 Central Plains physiographic region and anticlinal ridges of the Yakima Folds physiographic
41 region (Figure 3-3). Surface topography seen at the Hanford Site is the result of (1) uplift of
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I anticlinal ridges, (2) Pleistocene cataclysmic flooding, and (3) Holocene eolian activity (DOE
2 1988b). Uplift of the ridges began in the Miocene epoch and continues to the present.
3 Cataclysmic flooding occurred when ice dams in western Montana and northern Idaho were
4 breached, allowing large volumes of water to spill across eastern and central Washington.
5 The last major flood occurred about 13,000 years ago, during the late Pleistocene Epoch.
6 Anastomosing flood channels, giant current ripples, bergmounds, and giant flood bars are
7 among the landforms created by the floods. Since the end of the Pleistocene Epoch, winds
8 have locally reworked the flood sediments, depositing dune sands in the lower elevations and
9 loess (windblown silt) around the margins of the Pasco Basin. Generally, sand dunes have
10 been stabilized by anchoring vegetation except where they have been reactivated where
11 vegetation is disturbed (Figure 3-4).
12
qq A series of numbered areas have been delineated at the Hanford Site. The 100 Areas
14 are situated in the northern part of the Hanford Site adjacent to the Columbia River in an
1P area commonly called the "Horn." The elevation of the "Horn" is between 119 and 143 m
16 (390 and 470 ft) above mean sea level (msl) with a slight increase in elevation away from the
17 river. The 200 Areas are situated on a broad flat area called the 200 Areas Plateau. The
IV 200 Areas Plateau is near the center of the Hanford Site at an elevation of approximately 198
I% to 229 m (650 to 750 ft) above msl. The plateau decreases in elevation to the north,
20 northwest, and east toward the Columbia River, and plateau escarpments have elevation
21 changes of between 15 to 30 m (50 to 100 ft).
22n
23 The 200 East Area is situated on the 200 Areas Plateau on a relatively flat prominent
2V terrace (Cold Creek Bar) formed during the late Pleistocene flooding (Figure 3-5). Cold
25- Creek Bar trends generally east to west and is bisected by a flood channel that trends north
2 to south. This terrace drops off rather steeply to the north and northwest with elevation
27 changes between 15 and 30 m (50 to 100 ft).
2&,'
29 The topography of the 200 East Area is generally flat (Figure 3-1). The elevation in
30 the vicinity of the PUREX Plant Aggregate Area ranges from approximately 219 m (720 ft)
31 in the eastern part of the unit to about 197 m (647 ft) above msl in the western part. A
32 detailed topographic map of the area is provided as Plate 2. There are no natural surface
33 drainage channels within the area.
34
35
36 3.2 METEOROLOGY
37
38 The following sections provide information on Hanford Site meteorology including
39 precipitation (Section 3.2.1), wind conditions (Section 3.2.2), and temperature variability
40 (Section 3.2.3).
41
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0
1 The Hanford Site lies east of the Cascade Mountains and has a semiarid climate
2 because of the rainshadow effect of the mountains. The weather is monitored at the Hanford
3 Meteorology Station, located between the 200 East and 200 West Areas, and at other points
4 situated through the reservation. The following sections summarize the Hanford Site
5 meteorology.
6
7
8 3.2.1 Precipitation
9

10 The Hanford Site receives an annual average of 16 cm (6.3 in.) of precipitation.
11 Precipitation falls mainly in the winter, with about half of the annual precipitation occurring
12 between November and February. The maximum 25 yr/24 h storm event has been calculated
13 at 3.8 cm (1.5 in.) (Stone et al. 1983). The maximum 100 yr/24 h storm event is
14 approximately 5 cm (2 in.). Average winter snowfall ranges from 13 cm (5.3 in.) in January
15 to 0.8 cm (0.31 in.) in March. The record snowfall of 62 cm (24.4 in.) occurred in
16' February 1916 (Stone et al. 1983). During December through February, snowfall accounts
17 for about 38% of all precipitation in those months.
18
19 The average yearly relative humidity at the Hanford Site for 1946 to 1980 was 54.4%.
20 Humidity is higher in winter than in summer. The monthly averages for the same period
21 range from 32.2% for July to 80% in December. Atmospheric pressure averages are higher
22 in the winter months and record absolute highs and lows also occur in the winter.
23
24
25 3.2.2 Winds
26
27 The Cascade Mountains have considerable effect on the wind regime at the Hanford
28 Site by serving as a source of cold air drainage. This gravity drainage results in a northwest
29 to west-northwest prevailing wind direction. The average mean monthly speed for 1945 to
30 1980 is 3.4 m/s (7.7 mph). Peak gust speeds range from 28 to 36 m/s (63 to 80 mph) and
31 are generally southwest or west-southwest winds (Stone et al. 1983).
32
33 Figure 3-6 shows wind roses for the Hanford Telemetry Network (Stone et al. 1983).
34 The gravity drainage from the Cascades produces a prevailing west-northwest wind in the
35 200 East Area. In July, hourly average wind speeds range from a low of 2.3 m/s (5.2 mph)
36 from 9 to 10 a.m. to a high of 6 m/s (13.0 mph) from 9 to 10 p.m.
37
38
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1 3.2.3 Temperature
2
3 Based on data from 1914 to 1980, minimum winter temperatures vary from -33 to -6
4 0C (-27 to +22 OF), and maximum summer temperatures vary from 38 to 46 *C (100 to
5 115 *F). Between 1914 and 1980, a total of 16 days with temperatures -29 *C (-20 *F) or
6 below are recorded. There are 10 days of record when the maximum temperature failed to
7 go above -18 *C (0 *F). Prior to 1980, there were three summers on record when the
'8 temperatures were 38 *C (100 *F) or above for 11 consecutive days (Stone et al. 1983).
9
t0
11 3.3 SURFACE HYDROLOGY
12
Q The following subsections provide information on regional (Section 3.3.1), Hanford
14 Site (Section 3.3.2), and PUREX Plant Aggregate Area (Section 3.3.3) surface hydrology
1SN including surface water features and their relationship to Hanford areas.

17
19 3.3.1 Regional Surface Hydrology

20 Surface drainage enters the Pasco Basin from several other basins, which include the
21 Yakima River Basin, Walla Walla River Basin, Palouse/Snake Basin, and Big Bend Basin
2Z) (Figure 3-7). Within the Pasco Basin, the Columbia River is joined by major tributaries
23 including the Yakima, Snake, and Walla Walla Rivers. No perennial streams originate
2V within the Pasco Basin. Columbia River inflow to the Pasco Basin is recorded at the United
25. States Geological Survey (USGS) gage below Priest Rapids Dam, and outflow is recorded
26 below McNary Dam. Average annual flow at these recording stations is approximately 1.1 x
2V 1011 m3 (8.7 x 107 acre-ft) at the USGS gage and 1.6 x 10" m3 (1.3 x 10 acre-ft) at the
2% McNary Dam gage (DOE 1988b).
29
30 Total estimated precipitation over the basin averages less than 15.8 cm/yr (6.2 in./yr).
31 Mean annual runoff from the basin is estimated to be less than 3.1 x 167 m3/yr (2.5 x 104
32 acre-ftlyr), or approximately 3% of the total precipitation. The remaining precipitation is
33 assumed to be lost through evapotranspiration with a small component (perhaps less than 1 %)
34 recharging the groundwater system (DOE 1988b).
35
36
37 3.3.2 Surface Hydrology of the Hanford Site
38
39 Primary surface water features associated with the Hanford Site, located near the center
40 of the Pasco Basin, are the Columbia and Yakima Rivers and their major tributaries, the
41 Snake and Walla Walla Rivers. West Lake, about 4 hectares (10 acres) in size and less than
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1 0.9 m (3 ft) deep, is the only natural lake within the Hanford Site (DOE 1988b).
2 Wastewater ponds, cribs, and ditches associated with nuclear fuel reprocessing and waste
3 disposal activities are also present on the Hanford Site.
4
5 The Columbia River flows through the northern part and along the eastern border of
6 the Hanford Site. This section of the river, the Hanford Reach, extends from Priest Rapids
7 Dam to the headwaters of Lake Wallula (the reservoir behind McNary Dam). Flow along
8 the Hanford Reach is controlled by Priest Rapids Dam. Several drains and intakes are also
9 present along this reach, including irrigation outfalls from the Columbia Basin Irrigation

10 Project, the Washington Public Power Supply System (WPPSS) Nuclear Project 2, and
11 Hanford Site intakes for onsite water use. Much of the northern and eastern parts of the
12 Hanford Site are drained by the Columbia River.
13

LA 14 Routine water-quality monitoring of the Columbia River is conducted by the U.S.
15 Department of Energy (DOE) for both radiological and nonradiological parameters and has
16 been reported by Pacific Northwest Laboratory (PNL) since 1973. Washington State

'017 Department of Ecology (Ecology) has issued a Class A (excellent) quality designation for.
18 Columbia River water along the Hanford Reach from Grand Coulee Dam, through the Pasco
19 Basin, to McNary Dam. This designation requires that all industrial uses of this water be
20 compatible with other uses, including drinking, wildlife habitat, and recreation. In general,
21 the Columbia River water is characterized by a very low suspended load, a low nutrient
22 content, and an absence of microbial contaminants (DOE 1988b).

-23
N04 Approximately one-third of the Hanford Site is drained by the Yakima River system.

25 Cold Creek and its tributary, Dry Creek, are ephemeral streams on the Hanford Site that are
26 within the Yakima River drainage system. Both streams drain areas along the western part

C.427  of the Hanford Site and cross the southwestern part of the Hanford Site toward the Yakima
28 River. Surface flow, which may occur during spring runoff or after heavier-than-normal

)29  precipitation, infiltrates and disappears into the surface sediments. Rattlesnake Springs,
30 located on the western part of the Hanford Site, forms a small surface stream that flows for
31 about 2.9 kmn (1.8 mi) before infiltrating into the ground.
32
33
34 3.3.3 PUREX Plant Aggregate Area Surface Hydrology
35
36 No natural surface water bodies exist in the PUREX Plant Aggregate Area
37 0C A The only existing manmade surface water bodies are the
38 207 -A Retention Basins and the open stretches of the 216-A-29 Ditch. The 216-A-29
39 Ditch is located outside the perimeter fence, southeast of the southeast corner of the 241-A
40 Tank Farm. The ditch empties into the 216-B-3-3 Ditch that terminates at the 216-B-3 Pond.
41 During the fall of 1991, the 216-A-29 Ditch was dramatically changed. The southern portion
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I of the ditch, located within the Grout Treatment Facility (GTF), has been stabilized, filled to
2 grade with gravel, surrounded with a light chain barricade, and posted with underground
3 contamination placards. The section of the ditch north of the GTF has been cleared of
4 vegetation and graded to a gentle side slope. Several gravel covered ridges cross the ditch.
5 These discontinuous open portions of the ditch represent minor, if any, ponding and
6 infiltration potential due to the nature of the soil that allows the entry of surface water into
7 the ground. The 207-A Retention Basins present| no threat of flooding because the north
8 basins i Jdischarge into the Gablz Mzutui ond pipeline-and the south |§ 0basins-are
9 discharged to the 216-A-37M Crib.
10
11 The 200 East Area, and specifically the PUREX Plant Aggregate Area, is not in a
12 designated floodplain. Calculations of probable maximum floods for the Columbia River and
13 the Cold Creek Watershed indicate that the 200 East Area is not expected to be inundated
14 under maximum flood conditions (DOE/RL 1991b).

17 3.4 GEOLOGY
187?
1? The following sections provide information pertaining to geologic characteristics of
20 southcentral Washington, the Hanford Site, the 200 East Area, and the PUREX Plant
21' Aggregate Area. Topics included are the regional tectonic framework (Section 3.4.1),
22. regional stratigraphy (Section 3.4.2), and 200 East Area and PUREX Plant Aggregate Area
23 geology (Section 3.4.3).
2V-~
25... The geologic characterization of the Hanford Site, including the 200 East Area and
26 PUREX Plant Aggregate Area is the result of many previous site investigation activities at
271 Hanford. These activities include the siting of nuclear reactors, characterization activities for
28, the Basalt Waste Isolation Project (BWIP), waste management activities, and related geologic
29 studies supporting these efforts. Geologic investigations have included regional and Hanford
30 Site surface mapping, borehole/well sediment logging, field and laboratory sediment
31 classification, borehole geophysical studies (including gamma radiation logging), and in situ
32 and laboratory hydrogeologic properties testing.
33
34
35 3.4.1 Regional Tectonic Framework
36
37 The following sections provide information on regional (southcentral Washington)
38 geologic structure, structural geology of the Pasco Basin and the Hanford Site, and regional
39 and Hanford Site seismology.
40
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1 3.4.1.1 Regional Geologic Structure. The Columbia Plateau is a part of the North
2 American continental plate and lies in a back-arc setting east of the Cascade Range. It is
3 bounded on the north by the Okanogan Highlands, on the east by the Northern Rocky
4 Mountains and Idaho Batholith, and on the south by the High Lava Plains and Snake River
5 Plain (Figure 3-8).
6
7 The Columbia Plateau can be divided into three informal structural subprovinces
8 (Figure 3-9): Blue Mountains, Palouse, and Yakima Fold Belt (Tolan and Reidel 1989).
9 These structural subprovinces are delineated on the basis of their structural fabric, unlike the

10 physiographic provinces that are defined on the basis of landforms. The Hanford Site is
11 located in the Yakima Fold Belt Subprovince near its junction with the Palouse Subprovinces.
12

1.. 13 The principal characteristics of the Yakima Fold Belt (Figure 3-10) are a series of
14 segmented, narrow, asymmetric anticlines that have wavelengths between 5 and 32 km (3
15 and 19 mi) and amplitudes commonly less than 1 km (0.6 mi) (Reidel 1984; Reidel et al.
16 1989a). The northern limbs of the anticlines generally dip steeply to the north, are vertical,
17 or even overturned. The southern limbs generally dip at relatively shallow angles to the
18 south. Thrust or high-angle reverse faults with fault planes that strike parallel or subparallel

n 19 to the axial trends are principally found on the north sides of these anticlines. The amount of
20 vertical stratigraphic offset associated with these faults varies but commonly exceeds
21 hundreds of meters. These anticlinal ridges are separated by broad synclines or basins that,

-C) 22 in many cases, contain thick accumulations of Tertiaryj to Quaternary-age sediments. The
23 Pasco Basin is one of the larger structural basins in the Yakima Fold Belt Subprovince.
24

- 25 Deformation of the Yakima folds occurred under a north-south compression and was
26 contemporaneous with the eruption of the basalt flows (Reidel 1984; Reidel et al. 1989a).
27 Deformation occurred during the eruption of the Columbia River Basalt Group and continued

a% 28 through the Pliocene Epoch, into the Pleistocene Epoch, and perhaps to the present.
29
30 3.4.1.2 Pasco Basin and Hanford Site Structural Geology. The Pasco Basin, in which
31 the Hanford Site is located, is a structural depression bounded on the north by the Saddle
32 Mountains anticline, on the east by the Palouse Slope, on the west by the Umtanum Ridge,
33 Yakima Ridge, and Rattlesnake Hills anticlines, and on the south by the Rattlesnake
34 Mountain anticline (Figure 3-11). The Pasco Basin is divided by the Gable Mountain
35 anticline, the easternmost extension of the Umptanum Ridge anticline, into the Wahluke
36 syncline in the north, and Cold Creek syncline in the south. Both the Cold Creek and
37 Wahluke synclines are asymmetric and relatively flat-bottomed structures. The north limbs
38 of both synclines dip gently (approximately 5*) to the south and the south limbs dip steeply
39 to the north. The deepest parts of the Cold Creek syncline, the Wye Barricade depression,
40 and the Cold Creek depression are approximately 12 km (7.5 mi) southeast of the Hanford
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I Site 200 Areas, and to the west-southwest of the 200 East Area, respectively. The deepest
2 part of the Wahluke syncline lies just north of Gable Gap.
3
4 The 200 East Area is situated on the generally southward dipping north limb of the
5 Cold Creek syncline 1 to 5 km (0.6 to 3 mi) north of the syndline axis. The Gable
6 Mountain-Gable Butte segment of the Umtanum Ridge anticline lies approximately 4 km (2.5
7 mi) north of the 200 West Area. The axes of the anticline and syncline are separated by a
8 distance of 9 to 10 km (5.6 to 6.2 mi) and the crest of the anticline (as now exposed) is over
9 200 m (656 ft) higher than the uppermost basalt layer in the syncline axis. As a result, the
10 basalts and overlying sediments dip to the south and southwest beneath the 200 East Area.
11
12 3.4.1.3 Regional and Hanford Site Seismology. Eastern Washington, especially the
13 Columbia Plateau region, is a seismically inactive area when compared to the rest of the
IT western United States (DOE 1988b). The historic seismic record for eastern Washington
1i& began in approximately 1850, and no earthquakes large enough to be felt had epicenters on
16 the Hanford Site. The closest regions of historic moderate-to-large earthquake generation are
I P in western Washington and Oregon and western Montana and eastern Idaho. The most
187 significant event relative to the Hanford Site is the 1936 Milton-Freewater, Oregon,
I& earthquake that had a magnitude of 5.75 and that occurred more than 90 km (54 mi) away.
2 The largest Modified Mercalli Intensity for this event was felt about 105 km (63 mi) from
210 the Hanford site at Walla Walla, Washington, and was VII.
22
23 Geologic evidence of past moderate or possibly large earthquake activity is shown by the
24V anticlinal folds and faulting associated with Rattlesnake Mountain, Saddle Mountain, and
25 Gable Mountain. The currently recorded seismic activity related to these structures consists
26 of micro-size earthquakes. The suggested recurrence rates of moderate and larger-size
27N earthquakes on and near the Hanford Site are measured in geologic time (tens of thousands of

years).

30
31 3.4.2 Regional Stratigraphy
32
33 The following sections summarize regional stratigraphic characteristics of the Columbia
34 River Basalt and suprabasalt sediments. Specific references to the Hanford Site and 200 East
35 Area are made where applicable to describe the general occurrence of these units within the
36 Pasco Basin.
37
38 The principal geologic units within the Pasco Basin include the Miocene age basalt of
39 the Columbia River Basalt Group, and overlying late Miocene to Pleistocene suprabasalt
40 sediments (Figure 3-12). Older Cenozoic sedimentary and volcaniclastic rocks underlying
41 the basalts are not exposed at the surface near the Hanford Site. The basalts and sediments
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1 thicken into the Pasco Basin and generally reach maximum thicknesses in the Cold Creek
2 syncline. The suprabasalt sedimentary sequence at the Hanford Site pinches out against the
3 anticlinal structures of Saddle Mountains, Gable Mountain/Umtanum Ridge, Yakima Ridge,
4 and Rattlesnake Hills.
5
6 The suprabasalt sediment sequence is up to approximately 230 m (750 ft) thick and
7 dominated by laterally extensive deposits assigned to the late Miocene- to Pliocene-age
8 Ringold Formation and the Pleistocene-age Hanford formation (Figure 3-13). Locally
9 occurring strata informally referred to as the pre-Missoula gravels, the Plio-Pleistocene unit,

10 and the early "Palouse" soil comprise the remainder of the sedimentary sequence. The pre-
11 Missoula gravels underlie the Hanford formation in the east-central Cold Creek syncline and
12 at the east end of Gable Mountain anticline east and south of the 200 Areas. The pre-
13 Missoula gravels have not been identified in the 200 East Area. The nature of the contact
14 between the pre-Missoula gravels and the overlying Hanford formation has not been

CT- 15 completely delineated. In addition, it is unclear whether the pre-Missoula gravels overlie or
16 interfinger with the early "Palouse" soil and Plio-Pleistocene unit. Magnetic polarity data
17 indicate the unit is no younger than early Pleistocene in age (>1 Ma [million years before
18 present]) as reported in Baker et al. (1991).
19
20 Relatively thin surficial deposits of eolian sand, loess, alluvium, and colluvium
21 discontinuously overlie the Hanford formation.
22
23 3.4.2.1 Columbia River Basalt Group. The Columbia River Basalt Group (Figure 3-12)
24 comprises an assemblage of tholeiltic, continental flood basalts of Miocene age. These flows
25 cover an area of more 163,700 km2 (63,000 mi2) in Washin on, Oregon, and Idaho and
26 have an estimated volume of about 174,356 km3 (40,800 mi) (Tolan et al. 1989). Isotopic

N 27 age determinations indicate that basalt flows were erupted approximately 17 to 6 Ma with
28 more than 98% by volume being erupted in a 2.5 million year period (17 to 14.5 Ma)
29 (Reidel et al. 1989b).
30
31 Columbia River basalt flows were erupted from north-northwest-trending fissures of
32 linear vent systems in north-central and northeastern Oregon, eastern Washington, and
33 western Idaho (Swanson et al. 1979). The Columbia River Basalt Group is formally divided
34 into five formations (from oldest to youngest): Imnaha Basalt, Picture Gorge Basalt, Grande
35 Ronde Basalt, Wanapum Basalt, and Saddle Mountains Basalt. Of these, only the Picture
36 Gorge Basalt is not known to be present in the Pasco Basin. The Saddle Mountains Basalt,
37 divided into the Ice Harbor, Elephant Mountain, Pomona, Esquatzel, Asotin, Wilbur Creek
38 and Umatilla Members (Figure 3-12), forms the uppermost basalt unit throughout most of the
39 Pasco Basin. The Elephant Mountain Member is the uppermost unit beneath most of the
40 Hanford Site except near the 300 Area where the Ice Harbor Member is found and north of
41 the 200 Areas where the Saddle Mountains Basalt has been eroded down to the Umatilla
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1 Member locally. On anticlinal ridges bounding the Pasco Basin, the Saddle Mountains Basalt
2 is locally absent, exposing the Wanapum and Grande Ronde Basalts.
3
4 3.4.2.2 Ellensburg Formation. The Ellensburg Formation consists of all sedimentary units
5 that occur between the basalt flows of the Columbia River Basalt Group in the central
6 Columbia Basin. The Ellensburg Formation generally displays two main lithologies:
7 volcaniclastics (Reidel and Fecht 1981; Smith et al. 1989), and siliciclastics (DOE 1988b).
8 The volcaniclastics consist mainly of primary pyroclastic air fall deposits and reworked
9 epiclastics derived from volcanic terrains west of the Columbia Plateau. Siliciclastic strata in
10 the Ellensburg Formation consists of reworked clastic, plutonic, and metamorphic detritus
11 derived from the Rocky Mountain terrain. These two lithologies occur as both distinct and
12 mixed in the Pasco Basin. A detailed discussion of the Ellensburg Formation in the Hanford
16 Site is given by Reidel and Fecht (1981). Smith et al. (1989) provides a discussion of age
14 equivalent units adjacent to the Columbia Plateau.
lp
IA. The stratigraphic names for individual units of the Ellensburg Formation are given in
17 Figure 3-12. The nomenclature for these units is based on the upper- and lower-bounding

I basalt flows and thus the names are valid only for those areas where the bounding basalt
lq flows occur. Because the Pasco Basin is an area where most bounding flows occur, the
20 names given in Figure 3-12 are applicable to the Hanford Site. At the Hanford Site the three
2P uppermost units of the Ellensburg Formation are the Selah interbed, the Rattlesnake Ridge
22i interbed, and the Levey interbed.
23
2T 3.4.2.2.1 Selah Interbed. The Selah interbed is bounded on the top by the Pomona
25. Member and on the bottom by the Esquatzel Member. The interbed is a variable mixture of
26 silty to sandy vitric tuff, arkosic sands, tuffaceous clays, and locally thin stringers of
2 predominantly basaltic gravels. The Selah interbed is found beneath most of the Hanford
2S' Site.
29
30 3.4.2.2.2 Rattlesnake Ridge Interbed. The Rattlesnake Ridge interbed is bounded on
31 the top by the Elephant Mountain Member and on the bottom by the Pomona Member. The
32 interbed is up to 33 m (108 ft) thick and dominated by three facies at the Hanford Site: (1) a
33 lower clay or tuffaceous sandstone, (2) a middle, micaceous-arkosic and/or tuffaceous
34 sandstone, and (3) an upper, tuffaceous siltstone to sandstone. The unit is found beneath
35 most of the Hanford Site.
36
37 3.4.2.2.3 Levey Interbed. The Levey interbed is the uppermost unit of the
38 Ellensburg Formation and occurs between the Ice Harbor Member and the Elephant
39 Mountain Member. It is confined to the vicinity of the 300 Area. The Levey interbed is a
40 tuffaceous sandstone along its northern edge and a fine-grained tuffaceous siltstone to
41 sandstone along its western and southern margins.
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1 3.4.2.3 Ringold Formation. The Ringold Formation at the Hanford Site is up to 185 m
2 (607 ft) thick in the deepest part of the Cold Creek syncline south of the 200 West Area and
3 170 m (558 ft) thick in the western Wahluke syncline near the 100-B Area. The Ringold
4 Formation pinches out against the Gable Mountain, Yakima Ridge, Saddle Mountains, and
5 Rattlesnake Mountain anticlines. It is largely absent in the northern and northeastern parts of
6 the 200 East Area and adjacent areas to the north in the vicinity of West Lake. The Ringold
7 Formation is assigned a late Miocene to Pliocene age (Fecht 1987; DOE 1988b) and was
8 deposited in alluvial and lacustrine environments (Bjorstad 1985; Fecht et al. 1987; Lindsey
9 1991a).

10
11 Recent studies of the Ringold Formation (Lindsey and Gaylord 1989; Lindsey et al.
12 1992) indicate that it is best described and divided on the basis of sediment facies
13 associations and their distribution. Facies associations in the Ringold Formation (defined on
14 the basis of lithology, petrology, stratification, and pedogenic alteration) include fluvial

C 15 gravel, fluvial sand, overbank deposits, lacustrine deposits, and alluvial fan. The facies

rN 16 associations are summarized as follows:
17

C1 18 * Fluvial gravel--Clast-supported granule to cobble gravel with a sandy matrix
19 dominates the association. Intercalated sands and muds also are found. Clast
20 composition is variable, with common types being basalt, quartzite, porphyritic
21 volcanics, and greenstones. Silicic plutonic rocks, gneisses, and volcanic
22 breccias also are found. Sands in this association are generally quartzo-
23 feldspathic, with basalt contents generally in the range of 5 to 25 %. Low angle
24 to planar stratification, massive bedding, wide, shallow channels, and large-scale
25 cross-bedding are found in outcrops. The association was deposited in a gravelly
26 fluvial system characterized by wide, shallow, shifting channels.

N 27
28 * Fluvial sand--Quartzo-feldspathic sands displaying cross-bedding and cross-
29 lamination in outcrop dominate this association. These sands usually contain less
30 than 15% basalt lithic fragments, although basalt contents as high as 50% may be
31 encountered. Intercalated strata consist of lenticular silty sands and clays up to
32 3 m (10 ft) thick and thin (<0.5 m, 1.6 ft) gravels. Fining upwards sequences
33 less than 1 m (3.3 ft) to several meters thick are common in the association.
34 Strata comprising the association were deposited in wide, shallow channels.
35
36 * Overbank deposits--This association dominantly consists of laminated to massive
37 silt, silty fine-gained sand, and paleosols containing variable amounts of
38 pedogenic calcium carbonate. Overbank deposits occur as thin lenticular
39 interbeds (<0.5 m to 2 m, <1.6 ft to 6 ft) in the fluvial gravel and fluvial sand
40 associations and as thick (up to 10 m, 33 ft) laterally continuous sequences.
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1 These sediments record deposition in a floodplain under proximal levee to more
2 distal floodplain conditions.
3
4 * Lacustrine deposits--Plane laminated to massive clay with thin silt and silty sand
5 interbeds displaying some soft-sediment deformation characterize this association.
6 Coarsening upwards packages less than 1 m (3.3 ft) to 10 m (33 ft) thick are
7 common in the association. Strata comprising the association were deposited in a
8 lake under standing water to deltaic conditions.
9
10 * Alluvial fan--Massive to crudely stratified, weathered to unweathered basaltic
11 detritus dominates this association. These basaltic deposits generally are found
12 around the periphery of the basin. This association was deposited largely by
IL& debris flows in alluvial fan settings.
14
r5 The lower half of the Ringold Formation contains five separate stratigraphic intervals
k4 dominated by fluvial gravels. These gravels, designated units, A, B, C, D, and B (also
17 called FSA, FSB, FSC, FSD and FSE [Lindsey and Gaylord 1989; Lindsey et al. 1991])
i8' (Figure 3-13), are separated by intervals containing deposits typical of the overbank and
k9% lacustrine facies associations. The lowermost of the fine-grained sequences, overlying unit
20 A, is designated the lower mud sequence. The uppermost gravel unit, unit B, grades
21 upwards into interbedded fluvial sand and overbank deposits. These sands and overbank
22 deposits are overlain by lacustrine-dominated strata.

' Fluvial gravel units A and E correspond to the lower basal and middle Ringold units
2-5 respectively as defined by DOE (1988b). Gravel units B, C, and D do not correlate to any
26 previously defined units (Lindsey et al. 1991). The lower mud sequence corresponds to the
2f upper basal and lower units as defined by DOE (1988b). The upper basal and lower units
28. are not differentiated. The sequence of fluvial sands, overbank deposits, and lacustrine
29 sediments overlying unit B corresponds to the upper unit as seen along the White Bluffs in
30 the eastern Pasco Basin. This essentially is the same usage as originally proposed by
31 Newcomb (1958) and Myers et al. (1979).
32
33 3.4.2.4 Plio-Pleistocene Unit. Unconformably overlying the Ringold Formation in the
34 western Cold Creek syncline in the vicinity of 200 West Area (Figures 3-11, 3-12, and 3-13)
35 is the laterally discontinuous Plio-Pleistocene unit (DOE 1988b). The unit is up to 25 m (82
36 ft) thick and divided into two facies: (1) sidestream alluvium and (2) calcic paleosol (Stage
37 III and Stage IV) DOE 1988b). The calcic paleosol facies consists of massive calcium
38 carbonate-cemented silt, sand, and gravel (caliche), to interbedded caliche-rich and caliche-
39 poor silts and sands. The basaltic detritus facies consists of weathered and unweathered
40 basaltic gravels deposited as locally derived slope wash, colluvium, and sidestream alluvium.
41 Where the unit occurs, it unconformably overlies the Ringold Formation. The Plio-
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1 Pleistocene unit appears to be correlative to other sidestream alluvial and pedogenic deposits
2 found near the base of the ridges bounding the Pasco Basin on the north, west, and south.
3 These sidestream alluvial and pedogenic deposits are inferred to have a late Pliocene to early
4 Pleistocene age on the basis of stratigraphic position and magnetic polarity of interfingering
5 loess units.
6
7 3.4.2.5 Pre-Missoula Gravels. Quartzose to gneissic clast-supported pebble to cobble
8 gravel with a quartzo-feldspathic sand matrix underlies the Hanford formation in the east-
9 central Cold Creek syncline and at the east end of Gable Mountain anticline east and south of

10 the 200 East Area (Figures 3-11, 3-12, and 3-13). These gravels, called the pre-Missoula
11 gravels (PSPL 1982), are up to 25 m (82 ft) thick, contain less basalt than underlying
12 Ringold gravels and overlying Hanford deposits, have a distinctive white or bleached color,
13 and sharply truncate underlying strata. The nature of the contact between the pre-Missoula
14 gravels and the overlying Hanford formation is not clear. In addition, it is unclear whether

on 15 the pre-Missoula gravels overlie or interfinger with the early "Palouse" soil and Plio-
16 Pleistocene unit. Magnetic polarity data indicates the unit is no younger than early

N 17 Pleistocene in age (>1 Ma) (Baker et al. 1991).
n 18

19 3.4.2.6 Early "Palouse" Soil. The early "Palouse" soil consists of up to 20 m (66 ft) of
20 massive, brown yellow, and compact, loess-like silt and minor fine-grained sand (Tallman et
21 al. 1979, 1981; DOE 1988b). These deposits overlie the Plio-Pleistocene unit in the western

022 Cold Creek syncline around the 200 West Area (Figures 3-11, 3-12, and 3-13). The unit is
23 differentiated from overlying graded rhythmites (Hanford formation) by greater calcium

N24 carbonate content, massive structure in core, and high natural gamma response in
25 geophysical logs (DOE 1988b). This natural gamma response is due to the inherent
26 stratigraphic properties of the unit, rather than from the effects of radionuclide

IN27 contamination. The upper contact of the unit is poorly defined, and it may grade up-section
28 into the lower part of the Hanford formation. Based on a predominantly reversed polarity
29 the unit is inferred to be early Pleistocene in age (Baker et al. 1991).
30
31 3.4.2.7 Hanford Formation. The Hanford formation consists of pebble to boulder gravel,
32 fine- to coarse-grained sand, and silt (Baker et al. 1991). These deposits are divided into
33 three facies: (1) gravel-dominated, (2) sand-dominated, and (3) silt-dominated. These facies
34 are referred to as coarse-grained deposits, plane-laminated sand facies, and rhythmite facies,
35 respectively, in Baker et al. (1991). The silt-dominated deposits also are referred to as the
36 "Touchet Beds" or slackwater deposits, while the gravel-dominated facies are generally
37 referred to as the Pasco Gravels. The Hanford formation is thickest in the Cold Creek bar in
38 the vicinity of 200 West and 200 East Areas where it is up to 107 m (350 ft) thick (Figures
39 3-11, 3-12, and 3-13). The Hanford formation was deposited by cataclysmic flood waters
40 that drained out of glacial Lake Missoula (Fecht et al. 1987; DOE 1988b; and Baker et al.
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1 1991). Hanford deposits are absent on ridges above approximately 385 m (1,263 ft) above
2 sea level. The following sections describe the three Hanford formation facies.
3
4 In addition to the three Hanford formation facies, clastic dikes (Black 1980) also are
5 commonly found in the Hanford formation. These dikes, while common in the Hanford
6 formation, also are found locally in other sedimentary units in the Pasco Basin. Clastic
7 dikes, whether in the Hanford formation or other sedimentary units, are structures that
8 generally cross-cut bedding, although they do locally parallel bedding. The dikes generally
9 consist of alternating vertical to subvertical layers (millimeters to centimeters thick) of silt,
10 sand, and granules. Where the dikes intersect the ground surface, a feature known as
11 patterned ground can be observed (Lindsey et al. 1992).
12
1& -3.4.2.7.1 Pasco Gravels. The Pasco Gravels consist of two facies, a gravel-
14 dominated and sand-dominated facies. The gravel-dominated facies is dominated by coarse-
iP- grained basaltic sand and granule to boulder gravel. These deposits display massive bedding,
1 plane to low-angle bedding, and large-scale planar cross-bedding in outcrop, while the
I7 gravels generally are matrix-poor and display an open-framework texture. Lenticular sand
18) and silt beds are intercalated throughout the facies. Gravel clasts in the facies generally are
l? dominated by basalt (50 to 80 %). Other clast types include Ringold and Plio-Pleistocene rip-
20 ups, granite, quartzite, and gneiss. The relative proportion of gniessic and granitic clasts in
21C Hanford gravels versus Ringold gravels generally is higher (up to 20% as compared to less
22, than 5%). Sands in this facies usually are very basaltic (up to 90%), especially in the
23 granule size range. Locally Ringold and Plio-Pleistocene rip-up clasts dominate the facies
24" comprising up to 75% of the deposit. The gravel facies dominates the Hanford formation in
25- the 100 Areas north of Gable Mountain, the northern part of 200 East Area, and the eastern
26 part of the Hanford Site including the 300 Area. The gravel-dominated facies was deposited
2'N by high-energy flood waters in or immediately adjacent to the main cataclysmic flood
2b. channelways.
29
30 The sand-dominated facies consists of fine-grained to coarse-grained sand and granular
31 sand displaying plane lamination and bedding and less commonly plane cross-bedding in
32 outcrop. These sands may contain small pebbles and rip-up clasts in addition to pebble-
33 gravel interbeds and silty interbeds less than 1 m (3.3 ft) thick. The silt content of these
34 sands is variable, but where it is low, an open framework texture is common. These sands
35 are typically very basaltic, commonly being referred to as black, gray, or salt and pepper
36 sands. This facies is most common in the central Cold Creek syncline, in the central to
37 southern parts of the 200 East and 200 West Areas, and in the vicinity of the WPPSS
38 facilities. The sand-dominated facies was deposited in channelways as flow power waned
39 and adjacent to main flood channelways as water in the channelways spilled out of them,
40 losing their competence. The facies is transitional between gravel-dominated facies and silt-
41 dominated facies.
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1 3.4.2.7.2 Touchet Beds. The Touchet Beds consists of a silt-dominated facies. The
2 silt-dominated facies consists of thinly bedded, plane-laminated and ripple cross-laminated silt
3 and fine- to coarse-grained sand that commonly display normally graded rhythmites similar to
4 Bouma sequences, a few centimeters to several tens of centimeters thick in outcrop (Myers et
5 al. 1979; DOE 1988b); Baker et al. 1991). The facies dominates the Hanford formation
6 throughout the central, southern, and western Cold Creek syncline within and south of 200
7 East and West Areas. These sediments were deposited under slackwater conditions and in
8 backflooded areas (DOE 1988b).
9

10 3.4.2.8 Surficial Deposits. Surficial deposits consist of silt, sand, and gravel that form a
11 thin (<10 m, 33 ft) veneer across much of the Hanford Site. These sediments were
12 deposited by a mix of eolian and alluvial processes.
13
14

(15 3.4.3 200 East Area and PUREX Plant Aggregate Area Geology

17 The following s"sections describe the occurrence WOErm ts n nd
018 vatiel-Of- nd: iuprabasalt sediments in the 200 EastArea. The sbsectindss
19 setins d notable stratigraphic characteristics, sediment-thickness variations,
20 dip trends, and ether features uch s areas
21 fermatiens are known er suspected te be absent. Alse, tratigraphic variations pertinent to

.022 the PUREX Plant Aggregate Area are id and are-presented in the
23 overall context of stratigraphic trends throughout the 200 East Area. The fellewing seetions

4  are based en Lindsey et at (1992) and a rview of bering legs fem wells in the PUREX
-25 Plant Aggregate Area (Chamness et al 1992).

26
7 Geologic cross-sections depicting the stdrtgraphy and the relative thckness

c,2 8  of basalt and sedimentary units within and near the PUREX Plant Aggregate Area are
29 presented on Figures 3-14 through 3-18. Figure 3-14 illustrates the cross-sections locations.
30 A legend for symbols used on the cross-sections is provided on Figure 3-15. The cross-
31 sections are based on geologic information from wells shown on the figures, as interpreted in
32 Lindsey et al. (1992). To develop these stratigraphic interpretations, logs for all the wells in
33 the PUREX Plant Aggregate Area were reviewed and a selection was made of the most
34 relevant to the PUREX Plant A AL4i AAM&. The cross sections depict subsurface
35 geology in the PUREX Plant Aggregate Area. For each cross-section, locations of PUREX
36 Plant Aggregate Area waste management units are identified for reference. Figures 3-19
37 through 3-31 present structure maps of the top of the sedimentary units, and isopach maps
38 illustrating the thickness of each unit in the 200 East Area and PUREX Plant Aggregate
39 Area. The structure and isopach maps are included from Lindsey et al. (1992). Plate 1
40 should be consulted to identify locations of PUREX Plant Aggregate Area buildings and
41 waste management units referenced in the text.
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1 3.4.3.1 Elephant Mountain Basalt. Ep d
2 Ms s The-uppennest-basalt-unit-beneath most of the 200 East
3 Aggrege-Areai of the Saddl At one
4 location north of the 200 East Area, the Elephant Mountain Member is absent due to erosion
5 by cataclysmic flooding, and the uppermost basalt encountered is the Pomona Member.
6 Where the Elephant Mountain Member is absent the Rattlesnake Ridge Interbed, the
7 sedimentary unit that commonly separates the Elephant Mountain and Pomona Members, is
8 in direct contact with overlying suprabasalt sediments.
9
10 3.4.3.2 Ellensburg Formation. The Rattlesnake Ridge Interbed of the Ellensburg
11 Formation is found beneath the entire 200 East Area (Reidel and Fecht 1981). Mapping on
12 Gable Mountain indicates it is absent at many localities on this structural high (Fecht 1978).
13o Three units comprise the Rattlesnake Ridge interbed; (1) a lower clay or tuffaceous
14 sandstone, (2) a middle, micaceous-arkosic and/or tuffaceous sandstone, and (3) an upper,
1 tuffaceous siltstone or sandstone. In the 200 Area East, the unit thickens from 6 m (20 ft) in
1K the north to approximately 24 m (79 ft) in the south. The upper contact of the interbed with
17 the overlying Elephant Mountain Member generally is baked from contact with the Elephant
IP Mountain Basalt (Fecht 1978).
19'9
20 3.4.3.3 Ringold Formation. Within the 200 East Area, the Ringold Formation includes the
2P fluvial gravels of unit A, the paleosol and lacustrine muds of the lower mud sequence, the
221 fluvial gravels of unit E, and the sand and minor muds of the upper unit. These strata are
23 found throughout the southern two-thirds of the 200 East Area where it disconformably
2V overlies basalt. The Ringold Formation is absent from the north-central part of the area
25- where sediment of the overlying Hanford formation directly overlie basalt or sedimentary
26 interbeds in the basalt. Ringold units B, C, and D are not found in the immediate vicinity of
27' the 200 East Area.
28%
29 The lowest Ringold unit in the 200 East Area, the fluvial gravels of unit A, thicken and
30 dip to the south and southwest towards the axis of the Cold Creek syncline. Unit A
31 generally pinches out in the central part of the area against structural highs in the underlying
32 basalt. Thin, lenticular occurrences of unit A are found locally in the area between the
33 northeast 200 East Area and Gable Mountain. Most of the Ringold gravels encountered in
34 the central part of the 200 East Area probably belong to unit A (Lindsey et al. 1992). The
35 top of the unit is a relatively flat surface that dips to the south into the Cold Creek syncline.
36 Intercalated lenticular sand and silt of the fluvial sand overbank facies associations are found
37 locally in the middle part of the unit in the southeastern part of the area. In the PUREX
38 Plant Aggregate Area, the Ringold unit A is present throughout the area except in the
39 northern portion near the 218-E-12B Burial Ground (Figures 3-19 and 3-20).
40
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1 The overbank and lacustrine deposits of the lower mud sequence thicken and dip to the
2 south and southwest in a manner similar to the Ringold unit A gravels. However, unlike unit
3 A, the line along which the lower mud sequences pinches out is very irregular. In the area
4 between the 200 East Area and Gable Mountain the lower mud sequence can be found
5 directly overlying the Elephant Mountain basalt at a number of locations where unit A is
6 absent. Within the central part of the 200 East Area the lower mud sequence is largely
7 absent. The nature of the pinchout of the lower mud sequence varies from location to
8 location. At some locations it pinches out against uplifted basalt while at other locations the
9 sequence is truncated by overlying deposits (either Ringold gravel unit E or Hanford

10 gravels). In the area between Gable Mountain and the 200 East Area and in the vicinity of
11 the B Pond complex, the lower mud sequence forms the uppermost part of the Ringold
12 Formation and is overlain by the Hanford formation. Throughout the rest of the 200 East
13 Area the lower mud sequence is overlain by the gravels of Ringold unit E. In regard to the
14 PUREX Plant Aggregate Area, the lower mud sequence is thickest in the GTF near the 216-
15 A-30 Crib where the sequence reaches a thickness of approximately 15.2 m (50 ft). The
16 lower mud sequence is absent just north of the southern corner of the 241-C Tank Farm
17 (Figures 3-21 and 3-22).
18
19 Ringold unit E9thickens to the south and southwest in the 200 East Area. Like the
20 lower mud sequence, the line along which unit E pinches out is very irregular. In the 200
21 East Area, unit E is largely restricted to the southwest corner of the area and the GTF. It is

e) 22 absent in the B Pond area, the central and northern part of the area, and from the area
23 between 200 East and Gable Mountain. Based on the stratigraphic relationships shown in
24 Figure 3-12, most of the Ringold gravels encountered beneath the central part of the 200 East
25 Area are part of gravel unit A and not gravel unit E. Ringold unit B dominantly consists of
26 fluvial gravels. Strata typical of the fluvial sand and overbank facies associations may be

t 27 encountered locally. However, predicting where intercalated lithologies will occur is very
or 28 difficult. In the PUREX Plant Aggregate Area, the Ringold unit B is not present north of the

29 241-AX Tank Farm. The Ringold Unit E is found throughout the southern part of the
30 PUREX Plant Aggregate Area and is thickest (34 m, 105 ft) near the 216-A-36B Crib
31 (Figures 3-23, 3-24, and 3-25).
32
33 3.4.3.4 Plio-Pleistocene Unit and Early "Palouse" Soil. The Plio-Pleistocene unit and
34 early "Palouse" soil are not found within or near the 200 East Area or the PUREX Plant
35 Aggregate Area. They are encountered only near the eastern boundary of the 200 West Area
36 approximately 5 km (3 mi) from the 200 East Area.
37
38 3.4.3.5 Hanford Formation. As discussed in the regional geology section, the cataclysmic
39 flood deposits of the Hanford formation are divided into three facies: 1) gravel-dominated,
40 2) sand-dominated, and 3) the silt-dominated facies. Typical lithologic successions consist of
41 fining upwards packages, major fine-grained intervals, and laterally persistent coarse-grained
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I sequences. Mineralogic and geochemical data were not used in differentiating units because
2 of the lack of a comprehensive mineralogic and geochemical data set. Studying the
3 distribution of these facies types and identifying similarities in lithologic succession from
4 borehole to borehole across the 200 East Area indicates the Hanford formation can be
5 divided into three stratigraphic sequences. These sequences are designated the: (1) lower
6 gravel, (2) sand, and (3) upper gravel. However, because of the variability of Hanford

-7 deposits, contacts between the sequences can be difficult to identify.
8
9 The sequences are composed mostly of the gravel-dominated and sand-dominated
10 facies. The silt-dominated facies is relatively rare except in the southern part of the 200 East
11 Area. Two of the sequences are dominated by deposits typical of the gravel-dominated facies
12 and they are designated the upper and lower gravel sequences. The third sequence consists
13 of deposits of the sand-dominated facies with lesser intercalated occurrences from both the
I4 gravel-dominated and silt-dominated facies. This sequence, designated the sandy sequence,
15 generally is situated between the upper and lower gravel sequences.

1 The lower gravel sequence is dominated by deposits typical of the gravel-dominated
181 facies. Local intercalated intervals of the sand-dominated facies are also found. The lower
I6 gravel sequence ranges form 0 to 41 m (0 to 133 ft) thick and is found throughout most of
29P the 200 East Area. In the northern portion of the PUREX Plant Aggregate Area the lower
21" gravel sequence is not differentiated from the upper gravel sequence due to the absence of
2201 the sandy sequence which is used to distinguish the two gravel sequences from one another.
23i The contact between the lower coarse sequence and the overlying sandy sequence is placed at
24M the top of the first thick (> 6 m, >20 ft) gravel interval encountered below the sand-
25 dominated strata of the sandy sequence. In the PUREX Plant Aggregate Area the lower
26 gravel sequence is thickest near the northeastern border near the 218-E-12B Burial Ground.
27N In the center of the PUREX Plant Aggregate Area, near the 202-A Building and the 241-C
280 Tank Farm, the lower gravel sequence is absent (Figures 3-26 and 3-27).
29
30 The sandy sequence consists of a heterogenous mix of sands typical of the sand-
31 dominated facies. Deposits of the silt-dominated facies are present, but less abundant. The
32 sandy sequence ranges from 0 to 84 m (0 to 275 ft) thick. This sequence is dominated by
33 the sand-dominated facies in the north, and the silt-dominated facies becomes more common
34 towards the south. Gravels, occurring as single clasts and as interbeds are common in the
35 sandy sequence, especially towards the north. The sandy sequence probably contains the
36 greatest concentration of clastic dikes and it is laterally equivalent with lower fine sequence
37 in the 200 West Area (Lindsey et al. 1991). Where the sandy sequence pinches out it
38 commonly interfingers with gravels of the overlying and underlying gravel sequences.
39 Where this occurs the contact separating the sandy sequence from the other intervals is
40 difficult to place. The sandy sequence is differentiated from the gravelly strata of the upper
41 and lower gravel sequences on the basis of sand content. The base of the sandy sequence is
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I placed at the top of the highest gravelly interval and underlies sand-dominated strata. The
2 top of the sequence is placed at the top of the highest thick, sand-dominated interval. In the
3 PUREX Plant Aggregate Area, the thickness of the sequence ranges from 14 m (44 ft) near
4 the northeast corner to 87 m (265 ft) near the 202-A Building (Figures 3-28 and 3-29).
5
6 The third Hanford formation stratigraphic sequence consists of gravel-dominated strata
7 referred to as the upper gravel sequence. This sequence is dominated by deposits typical of
8 the gravel-dominated facies. Lesser occurrences of the sand-dominated facies are
9 encountered locally. The sequence thins from as much as 55 m (180 ft) in the north to zero

10 near the southern border of the 200 East Area. In addition, at one location, northwest of the
11 200 East Area, the sequence thins more than surrounding localities and at another location,
12 in the central part of the 200 East Area, the unit is completely absent. Where the upper
13 gravel sequence is thickest, in the north, it is found to form an elongated northwest to
14 southeast oriented body. The upper gravel and lower gravel sequences are not differentiated
15 in this area where the intervening sandy sequence is absent. In the PUREX Plant Aggregate
16 Area the thickness of the upper gravel sequence ranges from approximately 8 m (25 ft) near
17 the 216-A-45 Crib to 32 m (98 ft) in the northeast corner near the 218-E-12B Burial Ground
18 (Figures 3-30 and 3-31).
19
20 3.4.3.6 Holecene-Surficial Deposits. Heleeten-age-sjurficial deposits in the 200 East Area
21 are dominated by very fine- to medium-grained to occasionally silty eolian sheet sands.

o 22 These deposits have been removed from much of the area by construction activities. Where
23 the eolian sands are found they tend to consist of thin sheets (<3 m, 10 ft) that cover the
24 ground. Longitudinal (southwest to northeast trending) dunes are well developed in the
25 southern part of the 200 East Area. The Holocene-age surficial deposits are not
26 differentiated on cross-sections and maps because they are relatively thin and because of the
27 lack of definition on so many of the borehole geologic logs available for the 200 East Area

a 28 and the PUREX Plant Aggregate Area.
29
30
31 3.5 HYDROGEOLOGY
32
33 Regional hydrogeology and hydrogeology of the 200 East Area are summarized in the
34 following sections. Where sufficient data exists, interpretations of the hydrogeology beneath
35 the PUREX Plant Aggregate Area are presented. The information presented in these sections
36 is principally taken from the standardized text (Delaney et al. 1991) provided by
37 Westinghouse Hanford for this purpose.
38
39
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1 3.5.1 Regional Hydrogeology
2
3 The hydrogeology of the Pasco Basin is characterized by a multiaquifer system that
4 consists of four hydrogeological units that correspond to the upper three formations of the
5 Columbia River Basalt Group (Grande Ronde Basalt, Wanapum Basalt, and Saddle
6 Mountains Basalt) and the suprabasalt sediments. The basalt aquifers consist of the tholeiitic
7 flood basalts of the Columbia River Basalt Group and relatively minor amounts of
8 intercalated fluvial and volcaniclastic sediments of the Ellensburg Formation. Confined
9 zones in the basalt aquifers are present in the sedimentary interbeds and/or interflow zones
10 that occur between dense basalt flows. The main water-bearing portions of the interflow
11 zones are networks of interconnecting vesicles and fractures of the flow tops and flow
12 bottoms (DOE 1988b). The suprabasalt sediment or uppermost aquifer system consists of

1 fluvial, lacustrine, and glaciofluvial sediments. This aquifer is regionally unconfined and is
14 contained largely within the Ringold Formation and Hanford formation. The position of the
15- water table in the southwest Pasco Basin is generally within the Ringold fluvial gravels of
IK unit B. In the northern and eastern Pasco Basin the water table is generally within the
17 Hanford formation. Table 3-1 presents hydraulic parameters for various water-bearing
iP geologic units at the Hanford Site.

20 Local recharge to the shallow basalt aquifers results from infiltration of precipitation
21 and runoff along the margins of the Pasco Basin, and in areas of artificial recharge where a
22- downward gradient from the unconfined aquifer systems to the uppermost confined basalt
23 aquifer may occur. Regional recharge of the deep basalt aquifers is inferred to result from
2V interbasin groundwater movement originating northeast and northwest of the Pasco Basin in
25. areas where the Wanapum and Grande Ronde Basalts crop out extensively (DOE 1988b).
26 Groundwater discharge from shallow basalt aquifers is probably to the overlying aquifers and
27 to the Columbia River. The discharge area(s) for the deeper groundwater system is
2&--. uncertain, but flow is inferred to be generally southeastward with discharge thought to be
29 south of the Hanford Site (DOE 1988b).
30
31 Erosional "windows" through dense basalt flow interiors allow direct interconnection
32 between the uppermost aquifer systems and underlying confined basalt aquifers. Graham et
33 al. (1984) reported that some contamination was present in the uppermost confined aquifer
34 (Rattlesnake Ridge interbed) south and east of Gable Mountain Pond. Graham et al. (1984)
35 evaluated the hydrologic relationships between the Rattlesnake Ridge interbed aquifer and the
36 unconfined aquifer in this area and delineated a potential area of intercommunication beneath
37 the northeast portion of the 200 East Area.
38
39 The base of the uppermost aquifer system is defined as the top of the uppermost basalt
40 flow. However, fine-grained overbank and lacustrine deposits in the Ringold Formation
41 locally form confining layers for Ringold fluvial gravels underlying unit E. The uppermost
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1 aquifer system is bounded laterally by anticlinal basalt ridges and is approximately 152 m
2 (500 ft) thick near the center of the Pasco Basin.
3
4 Sources of natural recharge to the uppermost aquifer system are rainfall and runoff
5 from the higher bordering elevations, water infiltrating from small ephemeral streams, and
6 river water along influent reaches of the Yakima and Columbia Rivers. The movement of
7 precipitation through the unsaturated (vadose) zone has been studied at several locations on
8 the Hanford Site (Gee 1987; Routson and Johnson 1990; Rockhold et al. 1990). Conclusions
9 from these studies vary. Gee (1987) and Routson and Johnson (1990) conclude that no

10 downward percolation of precipitation occurs on the 200 Areas Plateau where the sediments
11 are layered and vary in texture, and that all moisture penetrating the soil is removed by
12 evapotranspiration. These two studies analyzed data collected over a period of 12 and 14

- 13 years, respectively, and do not specifically address short-term seasonal fluctuations.
14 Rockhold et al. (1990) suggest that downward water movement below the root zone is

- 15 common in the 300 Area, where soils are coarse-textured and precipitation was above
16 normal.
17
18

p 19 3.5.2 Hanford Site Hydrogeology
20
21 This section describes the hydrogeology of the Hanford Site with specific reference to

n 22 the 200 Areas.
23
24 3.5.2.1 Hydrostratigraphy. The hydrostratigraphic units of concern in the 200 Areas are

- 25 (1) the Rattlesnake Ridge interbed (confined water-bearing zone), (2) the Elephant Mountain
26 Basalt Member (confining horizon), (3) the Ringold Formation (unconfined and confined
27 water-bearing zones and lower part of the vadose zone), (4) the Plio-Pleistocene unit and

a' 28 early "Palouse" soil (primary vadose zone perching horizons and/or perched groundwater
29 zones) and (5) the Hanford formation (vadose zone) (Figure 3-32). The Plio-Pleistocene unit
30 and early "Palouse" soil are only encountered in the 200 West Area. Strata below the
31 Rattlesnake Ridge interbed are not discussed because the more significant water-bearing
32 intervals, relating to environmental issues, are primarily closer to ground surface. The
33 hydrogeologic designations for the 200 Areas were determined by examination of borehole
34 logs and integration of these data with stratigraphic correlations from existing reports.
35
36 3.5.2.1.1 Vadose Zone. The vadose zone beneath the 200 Areas ranges from
37 approximately 55 m (180 ft) beneath the former U Pond to approximately 104 m (340 ft)
38 west of the 200 East Area (Last et al. 1989). Sediments in the vadose zone consist of the
39 (1) fluvial gravel of Ringold unit B, (2) the upper unit of the Ringold Formation, (3) Plio-
40 Pleistocene unit, (4) early "Palouse" soil, and (5) Hanford formation. Only the Hanford
41 formation is continuous throughout the vadose zone in the 200 Areas. The upper unit of the
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I Ringold Formation, the Plio-Pleistocene unit, and the early "Palouse" soil only occur in the
2 200 West Area. In the 200 East Area the Plio-Pleistocene and early "Palouse" soil are
3 absent. The unconfined aquifer water table (discussed in Section 3.5.2.1.3) lies within the
4 Ringold unit E and the Hanford formation.
5
6 The transport of water through the vadose zone depends in complex ways on several
7 factors, including most significantly the moisture content of the soils and their hydraulic
8 properties. Darcy's law, although originally conceived for saturated flow only, was extended
9 by Richards to unsaturated flow, with the provisions that the soil hydraulic conductivity
10 becomes a function of the water content of the soil and the driving force is predominantly
11 differences in moisture level. The moisture flux, q, in cm/s in one direction is then
12 described by a modified form of Darcy's law commonly referred to as Richards' Equation
13N (Hillel 1971) as follows:
14
is- q = K(6) x 8.p/8 x 06/Ox (Richards' Equation)

17 where

199 * K(0) is the water-content-dependent unsaturated hydraulic conductivity in cm/s
20
21 * &p/aO is the slope of the soil-moisture retention curve p(0) at a particular
220 volumetric moisture content 0 (a soil-moisture retention curve plots volumetric
2 moisture content observed in the field or laboratory against suction values for a
24 particular soil, see Figure 3-33 from Gee and Heller (1985) for an example)
25-
2§ 80/x is the water content gradient in the x direction.
21
28"* More complicated forms of this equation are also available to account for the effects of
29 more than one dimensional flow and the effects of other driving forces such as gravity.
30
31 The usefulness of Richards' Equation is that knowing the moisture content distribution
32 in soil, having measured or estimated values for the unsaturated hydraulic conductivity
33 corresponding to these moisture contents, and having developed a moisture retention curve
34 for this soil, one can calculate a steady state moisture flux. With appropriate algebraic
35 manipulation or numerical methods, one could also calculate the moisture flux under transient
36 conditions.
37
38 In practice, applying Richards' Equation is quite difficult because the various
39 parameters involved are difficult to measure and because soil properties vary depending on
40 whether the soil is wetting or drying. As a result, soil heterogeneities affect unsaturated flow
41 even more than saturated flow. Several investigators at the Hanford Site have measured the

WHC(PURBX4)/9-23-92/03378A

3-22



DOE/RL-92-04
Draft B

1 vadose zone moisture flux directly using lysimeters (e.g., Rockhold et al. 1990; Routson and
2 Johnson 1990). These direct measurements are discussed in Section 3.5.2.2 under the
3 heading of natural groundwater recharge.
4
5 An alternative to direct measurement of unsaturated hydraulic conductivity is to use
6 theoretical methods that predict the conductivity from measured soil moisture retention data
7 (Van Genuchten et al. 1991).
8
9 Thirty-five soil samples from the 200 West Area have had moisture retention data

10 measured. These samples were collected from Wells 299-W18-21, 299-W15-16, 299-W15-2,
11 299-W10-13, 299-W7-9, and 299-W7-2. Eleven of these samples were reported by
12 Bjornstad (1990). The remaining 24 were analyzed as part of an ongoing performance
13 assessment of the low-level burial grounds (Connelly et al. 1992). For each of these samples
14 saturated hydraulic conductivity was measured in the laboratory. Van Genuchten's computer
15 program RBTC was then used to develop wetting and drying curves for the Hanford, early
16 "Palouse" soil, Plio-Pleistocene, upper Ringold, and Ringold gravel lithologic units. An
17 example of the wetting and drying curves, and corresponding grain size distributions, is
18 provided on Figure 3-33.

t." 19
20 The unsaturated hydraulic conductivities may vary by orders of magnitude with varying
21 moisture contents and among differing lithologies with significantly different soil textures and
22 hydraulic conductivities. Therefore, choosing a moisture retention curve should be made
23 according to the particle size analyses of the samples and the relative density of the material.
24
25 Once the relationship between unsaturated hydraulic conductivity and moisture content
26 is known for a particular lithologic unit, travel time can also be estimated for a steady-state
27 flux passing through each layer by assuming a unit hydraulic gradient. Under the unit
28 gradient condition, only the force of gravity is acting on water and all other forces are
29 considered negligible. These assumptions may be met for flows due to natural recharge
30 since moisture differences become smoothed out after sufficient time. Travel time for each
31 lithologic unit of a set thickness and calculated for any given recharge rate and the total
32 travel time is equivalent to the sum of the travel times for each individual lithologic unit. To
33 calculate the travel time for any particular waste management unit the detailed layering of the
34 lithologic units should be considered. For waste management units with artificial recharge
35 (e.g., cribs and trenches) more complicated analyses would be required to account for the
36 effects of saturation.
37
38 Several other investigators have measured vadose zone soil hydraulic conductivities and
39 moisture retention characteristics at the Hanford Site both in situ (i.e., in lysimeters) and in
40 specially prepared laboratory test columns. Table 3-2 summarizes data identified for this
41 study by stratigraphic unit. Rockhold et al. (1988) presents a number of moisture retention
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1 characteristic curves and plots of hydraulic conductivity versus moisture content for various
2 Hanford soils. For the Hanford formation, vadose zone hydraulic conductivity values at
3 saturation range from 104 to 10-2 cm/s. These saturated hydraulic conductivity values were
4 measured at volumetric water contents of 40 to 50%. Hydraulic conductivity values
5 corresponding to volumetric water contents, ranging from 2 to 10%, ranged from 2 x 10-11 to
6 7 x 10-7 cm/s.
7
8 An example of the potential use of this vadose zone hydraulic parameter information is
9 presented by Smoot et al. (1989) in which precipitation infiltration and subsequent
10 contaminant plume movement near a prototype single-shell tank was evaluated using a
11 numerical computer code. Smoot et al. (1989) used the UNSAT-H one-dimensional finite-
12 difference unsaturated zone water flow computer code to predict the precipitation infiltration
13 for several different soil horizon combinations and characteristics. The researchers used
14 statistically generated precipitation values that were based on actual daily precipitation values
15. recorded at the Hanford Site between 1947 and 1989 to simulate precipitation infiltration
16 from January 1947 to December 2020. The same authors also used the PORFLO-3 computer
' code to simulate 1 6Ru and 137Cs movement through the unsaturated zone.

lg Smoot et al. (1989) concluded that 68 to 86% of the annual precipitation infiltrated into
20' a gravel-capped soil column while less than 1 % of the annual precipitation infiltrated into a
21, silt loam-capped soil column. For the gravel-capped soil column, the simulations showed the
2 2A . 0 6Ru plume agroaching the water table after 10 years of simulated precipitation infiltration.
2T The simulated I 7Cs plume migrated a substantially shorter distance due to greater adsorption
2C! on soil particles. In both cases, the simulated plume migration scenarios are considered to be
25 conservative due to the relatively low soil absorption coefficients used.
26
2fN Graham et al. (1981) estimated that historical artificial recharge from liquid waste
2g disposal in the 200 (Separations) Areas exceeded all natural recharge by a factor of ten. In
29 the absence of ongoing artificial recharge, i.e., liquid waste disposal to the soil column,
30 natural recharge could potentially be a driving force for mobilizing contaminants in the
31 subsurface. Natural sources of recharge to the vadose zone and the underlying water table
32 aquifer are discussed in Section 3.5.2.2. Additional discussion of the potential for natural
33 and artificial recharge to mobilize subsurface contaminants is presented in Section 4.2.
34
35 Another facet of moisture migration in the vadose zone is moisture retention above the
36 water table. Largely because of capillary forces, some portion of the moisture percolating
37 down from the ground surface to the unconfined aquifer will be held against gravity in soil
38 pore space. Finer-grained soils retain more water (against the force of gravity) on a
39 volumetric basis than coarse-grained soils (Hillel 1971). Because unsaturated hydraulic
40 conductivity increases with increasing moisture content, finer-grained soils may be more
41 permeable than coarse-grained soils at the same water content. Also, because the moisture
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I retention curve for coarse-grained soils is generally quite steep (Smoot et al. 1989), the
2 permeability contrast between fine-grained and coarse-grained soils at the same water content
3 can be substantial. The occurrence of interbedded fine-grained and coarse-grained soils may
4 result in the formation of "capillary barriers" and can in turn lead to the formation of
5 perched water zones. General conditions leading to the formation of perched water zones at
6 the Hanford Site are discussed in Section 3.5.2.1.2. The potential for perched water zones
7 in the PUREX Plant Aggregate Area is discussed in Section 3.5.3.1.2.
8
9 3.5.2.1.2 Perched Water Zones. Moisture moving downward through the vadose

10 zone may accumulate on top of highly cemented horizons and may accumulate above the
11 contact between a fine-grained horizon and an underlying coarse-grained horizon as a result
12 of the "capillary barrier" effect. If sufficient moisture accumulates, the soil pore space in
13 these perching zones may become saturated. In this case, the capillary pressure within the
14 horizon may locally exceed atmospheric pressure, i.e., saturated conditions may develop.
15 Additional input of downward percolating moisture to this horizon may lead to a hydraulic
16 head buildup above the top of the horizon. Consequently, a monitoring well screened within
17 or above this horizon would be observed to contain free water.
18
19 The lateral extent and composition of the Plo-Pleistocene and early "Palouse" soil unitsi 20 may provide conditions amenable to the formation of perched water zones in the vadose zone
21 above the unconfmed aquifer. The calcrete facies of the Plio-Pleistocene unit, consisting of
22 calcium-carbonate-cemented silt, sand, and gravel, is a potential perching horizon due to its

In 23 likely low hydraulic conductivity. However, the Plio-Pleistocene unit is typically fractured
N 24 and may have erosional scours in some areas, potentially allowing deeper infiltration of

25 groundwater, a factor which may limit the lateral extent of accumulated perched
26 groundwater. The early "Palouse" soil horizon, consisting of compact, loess-like silt and

C- 27 minor fine-grained sand, is also a likely candidate for accumulating moisture percolating
28 downward through the sand and gravel-dominated Hanford formation. As discussed earlier,
29 the Plio-Pleistocene unit and the early "Palouse" soil do not occur in the 200 East Area.
30 Therefore, the potential for perched water occurring in the PUREX Plant Aggregate Area is
31 low.
32
33 3.5.2.1.3 Unconfined Aquifer. The uppermost aquifer system in the 200 Areas
34 occurs primarily within the sediments of the Ringold Formation and Hanford formation. In
35 the 200 West Area the upper aquifer is contained within the Ringold Formation and displays
36 unconfined to locally confined or semiconfmed conditions. In the 200 East Area the upper
37 aquifer occurs in the Ringold Formation and Hanford formation. The depth to groundwater
38 in the upper aquifer underlying the 200 Areas ranges from approximately 60 m (197 ft)
39 beneath the former 216-U-10 Pond in the 200 West Area to approximately 105 m (340 ft)
40 west of the 200 East Area to approximately 103 m (313 ft) near the 202-A Building in the
41 200 East Area. The saturated thickness of the unconfined aquifer ranges from approximately
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1 67 to 112 m (220 to 368 ft) in the 200 West Area and approximately 61 m (200 ft) in the
2 southern 200 East Area to nearly absent in the northeastern 200 East Area where the aquifer
3 thins out and terminates against the basalt located above the water table in that area.
4
5 The upper part of the uppermost aquifer in the 200 East Area consists of a generally
6 unconfined water-bearing zone within the Ringold unit E. In the northern part of the
7 PUREX Plant Aggregate Area the Ringold Formation has been eroded and the water-bearing
8 zone is found within the Hanford formation. The lower part of the uppermost aquifer
9 consists of confined to semi-confined water-bearing zone within the gravelly sediments of
10 Ringold unit A. The Ringold unit A is generally confined by fine-grained sediments of the
11 lower mud sequence.
12
14 Due to its importance with respect to contaminant transport, the unconfined aquifer is
14 generally the most characterized hydrologic unit beneath the Hanford Site. A number of
1t- observation wells have been installed and monitored in the unconfined aquifer. Additionally,
1 , in situ aquifer tests have been conducted in a number of the unconfined aquifer monitoring
17 wells. Results of these in situ tests vary greatly depending on the following:
19
1f * Horizontal position/location between areas across the Hanford Site and even
20 smaller areas (such as across portions of the 200 Areas)zir
221 e Depth, even within a single hydrostratigraphic unit
23
24 * Analytical methods for estimating hydraulic conductivity.

26 Details regarding this aquifer system can be found in the 200 East Groundwater
29 Aggregate Area Management Study Report (AAMSR).

29 3.5.2.2 Natural Groundwater Recharge. Sources of natural recharge to groundwater at
30 the Hanford Site include precipitation infiltration, runoff from higher bordering elevations
31 and subsequent infiltration within the Hanford Site boundaries, water infiltrating from small
32 ephemeral streams, and river water infiltrating along influent reaches of the Yakima and
33 Columbia Rivers (Graham et al. 1981). The principal source of natural recharge is believed
34 to be precipitation and runoff infiltration along the periphery of the Pasco Basin. Small
35 streams such as Cold Creek and Dry Creek west of the 200 West Area, also lose water to the
36 ground as they spread out on the valley plain. Considerable debate exists as to whether any
37 recharge to groundwater occurs from precipitation falling on broad areas of the 200 Areas
38 Plateau.
39
40 Natural precipitation infiltration at or near waste management units or unplanned
41 releases may provide a driving force for the mobilization of contaminants previously
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1 introduced to surface or subsurface soils. For this reason, determination of precipitation
2 recharge rates at the Hanford Site has been the focus of many previous investigations.
3 Previous field programs have been designed to assess precipitation, infiltration, water storage
4 changes, and evaporation to evaluate the natural water balance during the recharge process.
5 Precipitation recharge values ranging from 0 to 10 cm/yr (0 to 4 in/yr) have been estimated
6 from various studies.
7
8 The primary factors affecting precipitation recharge appear to be surface soil type,
9 vegetation type, topography, and year-to-year variations in seasonal precipitation. A

10 modeling analysis (Smoot et al. 1989) indicated that 68 to 86% of the precipitation falling on
11 a gravel-covered site might infiltrate to a depth greater than 2 m (6 ft). As discussed below,
12 various field studies suggest that less than 25% of the precipitation falling on typical Hanford
13 Site soils actually infiltrates to any depth.
14
15 Examples of precipitation recharge studies include:

N16
17 A study by Gee and Heller (1985) described various models used to estimate
18 natural recharge rates. Many of the models use a water retention relationship for
19 the soil. 'This relates the suction required to remove (or move) water to its
20 dryness (saturation or volumetric moisture content). Two of these have been
21 developed by Gee and Heller (1985) for soils in lysimeters on the Hanford Site.
22 As an example of available data, the particle size distribution and the water
23 retention curves of these two soils are shown in Figure 3-34. Additional data and
24 information about possible models for unsaturated flow may be found in Brownell
25 et al. (1975), and Rockhold et al. (1990).
26
27 * Moisture contents have been obtained from a number of core-barrel samples in
28 the 200 Areas (East and West) and varied from 1 to 18%, with most in the range
29 of 2 to 6% (Last et al. 1989). The data appear to indicate zones of increased
30 moisture content that could be interpreted as signs of moisture transport.
31
32 * A lysimeter study reported by Routson and Johnson (1990) was conducted at a
33 location 1.6 km south of the 200 East Area. During much of the lysimeters' 13-
34 year study period between 1972 and 1985, the surface of the lysimeters were
35 maintained unvegetated with herbicides. No information regarding the soil types
36 in the lysimeters was found. To a precision of ± 0.2 cm, no downward moisture
37 movement was observed in the instruments during periodic neutron-moisture
38 measurements or as a conclusion of a final soil sample collection and moisture
39 content analysis episode.
40
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1 An assessment of precipitation recharge involving the redistribution of 137Cs in
2 vadose zone soil also reported by Routson and Johnson (1990). In this study,
3 split-spoon soil samples were collected beneath a solid waste burial trench in the
4 T Plant Aggregate Area. The trench, located just south and west of the 218-W-
5 3AB Burial Ground, approximately 6 km (3.7 mi) west of the 200 East Area,
6 received soil containing 137Cs from an unspecified spill. Cesium-137 was not
7 detected below the bottom of the burial trench. However, increased 137Cs
8 activity was observed above the top of the waste fill which Routson and Johnson
9 concluded indicated that net negative recharge (loss of soil moisture to
10 evapotranspiration) had occurred during the 10-year burial period.
11
12 Sparse Russian thistle was observed at the burial trench area in 1980. Rockhold

1% et al. (1990) noted that 137Cs appears to strongly sorb to Hanford Site soils
n4~ indicating that the absence of the radionuclide at depth below the burial trench

15- may not support the conclusion that no downward moisture movement occurred.

1 * A weighing lysimeter study reported by Rockhold et al. (1990) was conducted at
lr a grassy plot approximately 5 km (3 mi) northwest of the 300 Area. The grass

test site was located in a broad, shallow topographic depression approximately
900 m (2,953 ft) wide, several hundred meters long, trending southwest. The

21" area is covered with annual grasses (cheatgrass and bluegrass). The upper 3.5 m
2Z0 (11.5 ft) of the soil profile consists of slightly silty to silty sand (sandy loam)
23 with an estimated saturated hydraulic conductivity of 9 x 10-3 cm/s. Rockhold et
24V al. (1990) estimated that approximately 0.8 cm (0.3 in.) of downward moisture
2L movement occurred between July 1987 and June 1988. This represents
26 approximately 7% of the total precipitation recorded in that area during that time
2'N period.

29 * A gravel-covered lysimeter study discussed by Rockhold et al. (1990) was
30 conducted at the 200 East Area Lysimeter Site, approximately 1 km (1.6 mi)
31 south of the 200 East Area. Water contents below the 4.88 m (16 ft) depth in the
32 closed-bottom lysimeter have not changed reasonably between 1972 and 1988,
33 implying that significant recharge has not occurred. Data are insufficient to
34 conclude whether the presence of a plant community on the lysimeter is the
35 reason for the lack of water increase.
36
37 The drainage (downward moisture movement) observed in these studies may represent
38 potential recharge to deeper vadose zone soils and/or the underlying water table.
39
40 3.5.2.3 Groundwater Flow. Groundwater flow north of Gable Mountain currently trends
41 in a northeasterly direction as a result of mounding near reactors and flow through Gable
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1 Gap. South of Gable Mountain, flow is interrupted locally by the groundwater mounds in
2 the 200 Areas. There is also a component of groundwater flow to the north between Gable
3 Mountain and Gable Butte from the 200 Areas. In the 200 East Area, groundwater
4 elevations in June 1990 for the unconfined aquifer showed little variation and were generally
5 around 133 m (405 ft) (Kasza et al. 1990).
6
7 Temporary reversal of groundwater flow entering the Columbia River may occur
8 during transient, high-river stages. This occurrence is known as bank storage. Correlations
9 were made between groundwater level and river-stage fluctuations along a 81 km (50 mi)

10 reach of the Columbia River adjacent to the Hanford Site by Newcomb and Brown (1961).
11 They concluded that a 260 km2 (100 mi2) area within the Hanford Site was affected by bank
12 storage. During a 45 day rise in river stage, it was estimated that water infiltrated at an
13 average rate of 4,600,000 m3/day (3,700 acre-ft/day) versus 1,200,000 m3/day (1,000 acre-

a% 14 ft/day) during the 165 day recession period. Since this study was conducted, darn control on
- 15 the Columbia River has reduced the magnitude of bank storage on the groundwater system.

16
17 Natural groundwater inflow to the unconfined aquifer primarily occurs along the
18 western boundary of the Hanford Site. Historically, much greater recharge occurred from a
19 number of waste management units in the 200 Areas. Man-made recharge probably

1 20 substantially exceeded natural precipitation recharge in these areas. The unconfined aquifer
21 ultimately discharges to the Columbia River, either near the 100 Areas, north of the 200
22 Areas through Gable Gap, or between the 100 Areas and the 300 Area, east of the 200
23 Areas. The precise path is strongly dependent on the hydrologic conditions in the 200 East

r 24 Area (Delaney et al. 1991). Generally, groundwater flow is from the west towards the east-
25 southeast. Artificial recharge from the 216-B-3 Pond System in the neighboring B Plant
26 Aggregate Area has produced a groundwater mound which has altered the hydraulic gradients

C 27 and groundwater flow direction throughout the 200 East Area. The result of this flow
28 convergence in the development of a large groundwater "saddle" beneath the 200 East Area.
29 The overall effect of the "saddle" is that groundwater flow is partitioned in two primary
30 directions: north through the Gable Gap area and southeast towards Richland. Locally,
31 within the 200 East Area groundwater, flow direction is difficult to determine and can be
32 variable due to extremely low hydraulic gradient and effects of variable discharges to the
33 216-B-3 Pond System.
34
35 3.5.2.4 Historical Effects of Operations. Historical effluent disposal at the Hanford Site
36 altered previously prevailing groundwater hydraulic gradients and flow directions. Before
37 operations at the Hanford Site began in 1944, groundwater flow was generally toward the
38 east, and the groundwater hydraulic gradient in the 200 East Area was on the order of
39 0.0003 (Delaney et al. 1991). Prior to disposing liquid waste to the soil column in the 200
40 (Separations) Areas, groundwater elevations in the 200 East Area may have been as much as
41 18 m (55 ft) lower in 1944 than at present. As seen in Figure 3-35, a distinct groundwater
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1 mound is still apparent east of the 200 East Area near the B Pond. The B Pond has caused
2 the groundwater flow direction to change to a northwest-southeast flow pattern.
3
4
5 3.5.3 PUREX Plant Aggregate Area Hydrogeology
6
7 This section presents additional hydrogeologic information identified with specific
8 application to the PURBX Plant Aggregate Area.
9
10 3.5.3.1 Hydrostratigraphy. As shown on Figure 3-36, the hydrostratigraphic units of
11 concern beneath the PUREX Plant Aggregate Area are 1) the Rattlesnake Ridge interbed,
12 (2) the Elephant Mountain Basalt Member, (3) the Ringold Formation units A and E, and
13 (4) the Hanford formation. The hydrogeologic designations for the PUREX Plant Aggregate
1P Area were determined by examination of borehole logs from Lindsey et al. (1992) and
15x, Chamness et al. (1992) and integration of these data with stratigraphic correlations from
16 existing reports. For the purposes of the PUREX Plant AAMSR, this discussion will be
19 limited to the vadose zone and possible perching horizons with the vadose zone underlying
18: the aggregate area. Additional information on the aquifer systems can be found in the 200
I. East Groundwater AAMSR.

21!t 3.5.3.1.1 Vadose Zone. The vadose zone beneath the PUREX Plant Aggregate Area
22 ranges in thickness from about 104 m (317 ft) along the southern part of the eastern
23 aggregate area boundary to 58 m (193 ft) in-the vicinity of the 218-E-12B Burial Ground
24'V based on June 1990 groundwater elevation data (Kasza et al. 1990). The observed variation
25 in vadose zone thickness is the result of variable surface topography and the variable
26 elevation of the water table in the underlying unconfined aquifer.
2V'
26 During the 1985 Grcut Trcatmcnt Facility GTF) baseline and site characterization
29 study, several groundwater monitor wells were drilled (Swanson et al. 1988). The data
30 collected from the drilling of these wells (299-E25-25, 299-E25-26, 299-E25-27 and
31 299-E25-28) provided information pertaining to the vadose zone east of the PUREX Plant
32 Aggregate Area. Similar data were collected, to the west from groundwater monitor wells
33 adjacent to the 216-U-12 Crib and at the southwest boarder of the U Plant Aggregate Area
34 (Goodwin 1990). Because of the nearly identical stratigraphy, it is probable the PUREX
35 Plant Aggregate Area vadose zone is similar and it can be assumed that the collected data are
36 correct for this study area. Analysis of the borehole samples collected from the GTF and
37 U Plant indicate that soil moisture is normally between <1% to 27% by weight. Of 105
38 samples analyzed for moisture content from the U Plant Aggregate Area, 86% were between
39 1% and 10% by weight. At the GTF, 126 samples were collected for soil moisture and 89%
40 were between 1 % and 10% by weight. It should be noted however, that both investigations
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1 are in the vicinity of previously active cribs and/or ditches, and that it is likely there is some
2 impact by the disposal of liquid waste on these moisture contents.
3
4 3.5.3.1.2 Perched Water Zones. Unlike the 200 West Area, the likelihood of
5 perched water occurring in the 200 East Area is low. In the 200 West Area perched water is
6 found predominantly in the Plio-Pleistocene and the early "Palouse" soil. Those stratigraphic
7 units are not present in the 200 East Area. However, because of the large quantity of liquid
8 waste disposed of and ifv' dependent-en-the-grain size/stratigraphy and
9 occurrence of intercalate lensei the-water t r is-possible.

10
11 3.5.3.2 Natural Groundwater Recharge. As discussed in Section 3.3.3, no natural surface
12 water bodies exist within the PUREX Plant Aggregate Area. Therefore, the potential for
13 natural groundwater recharge within the PUREX Plant Aggregate Area is limited to

- 14 precipitation infiltration. No precipitation infiltration data were identified with specific
15 reference to the PUREX Plant Aggregate Area. However, the amount of precipitation
16 infiltration is likely comparable to the range of values identified for various Hanford test

N 17 sites, i.e., 0 to 10 cm/yr .
18
19 As suggested in Section 3.5.2.2, precipitation infiltration rates probably vary with
20 respect to location within the PUREX Plant Aggregate Area. Higher infiltration rates are* 21 expected in unvegetated areas or areas with shallow rooting plants;. 11igho infiltration rtt
22 are se-eipeeted in areas with gravelly soils exposed at the surfae, aINERe
23 p ys
24
25 3.5.3.3 Groundwater Flow Beneath the PUREX Plant Aggregate Area. Within the
26 PUREX Plant Aggregate Area, groundwater flow is generally toward the west, based on

N 27 December 1990 Hanford wells groundwater elevation data (Kasza et al. 1990) (Figure 3-35).
28 Flow is generally away from the groundwater mound located below the B Pond just east of
29 the PUREX Plant Aggregate Area. A review of groundwater maps of the unconfined aquifer
30 (Kasza et al. 1990) indicates relatively steep decreases in groundwater elevations directly
31 west of the mound and a very gradual elevation decrease to the west across the PUREX Plant
32 Aggregate Area.
33
34 3.5.3.4 Historical Effects of Operations. Artificial recharge from waste management
35 facilities within the 200 East Area has caused significant changes to the water levels of the
36 unconfined aquifer since operations began in 1943. Historically, the majority (greater than
37 90%) of wastewater discharged from the 200 East Area has been routed to the B or Gable
38 Mountain Ponds (Zimmerman et al. 1986). Between 1943 and 1980 approximately 3.433 x
39 1011 L (a)of wastewater had been discharged to these ponds. The B Pond
40 received greater than 90% of the wastewater discharged from the 200 East Area between
41 1945 and 1955. In 1957 the Gable Mountain Pond began receiving wastewater. From 1956
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1 to 1980 these ponds received over 90% of the wastewater generated from the 200 East Area.
2 This discharging has created elevated groundwater levels, or mounding of the groundwater,
3 in the vicinity of the B and Gable Mountain Ponds.
4
5 Between 1950 and 1955 small groundwater elevation increases occurred south of Gable
6 Mountain in response to wastewater discharges from the B Plant. Groundwater mounding in
7 the vicinity of the B Pond continued in response to the startup of the PUREX Plant in 1956
8 and new discharges to the Gable Mountain Pond. During this time the artificial recharge
9 caused elevations to reach approximately 10 m (32 ft) above the natural groundwater
10 elevations.
11
12 During the 1960's the groundwater mound grew at a much slower rate and reached
13 near equilibrium conditions during the 1970's. During the 1980's three expansion ponds
14 were created near the B Pond to receive wastewater redirected from the Gable Mountain
1'M Pond and the PUREX Plant which resumed production in 1983. This increased discharge
1i amount has elevated groundwater levels in the vicinity of the B Pond approximately 1.5 m (5
17 ft) between December 1979 and December 1989. Groundwater elevations in the vicinity of
181) the Gable Mountain Pond have decreased approximately I m (3 ft) during this same time.

21C 3.6 ENVIRONMENTAL RESOURCES
22
23 The Hanford Site is characterized as a cool desert or a shrub-steppe and supports a
24N biological community typical of this environment.
25_
26
27N 3.6.1 Flora and Fauna
28c;
29 The 200 Areas Plateau is represented by a number of plant, mammal, bird, reptile,
30 amphibian, and insect species as discussed below.
31
32 3.6.1.1 Vegetation of the 200 Areas Plateau. The vegetation of the 200 Areas Plateau is
33 characterized by native shrub steppe interspersed with large areas of disturbed ground with a
34 dominant annual grass component. The native stands are classified as an Artemisia
35 tridentata/Poa sandbergii - Bromus tectorn community (Rogers and Rickard 1977) meaning
36 that the dominant shrub is big sagebrush (Artemisia tridentata) and the understory is
37 dominated by the native Sandberg's bluegrass (Poa sandbergii) and the introduced annual
38 cheatgrass (Bromus tectorn). Other shrubs that are typically present include gray
39 rabbitbrush (Chrysothamnus nauseosus), green rabbitbrush (C. viscidiflorus), spiny hopsage
40 (Grayta spinosa), and occasionally antelope bitterbrush (Pursia tridentata). Other native
41 bunchgrasses that are typically present include bottlebrush squirreltail (Sitanion hystrix),
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1 Indian ricegrass (Oryzopsis hymenoides), needle-and-thread (Stipa commode), and prairie
2 junegrass (Koleria cristata). Common and important herbaceous species include turpentine
3 cymopteris (Cymopteris terebinthinus), globemallow (Spheracea munroana), balsamroot
4 (Basamorhiza careyana), several milkvetch species (Astragalus caricinus, A. sclerocarpus, A.
5 succumbens), long-leaf phlox (Phlox longifolia), the common yarrow (Achillea millifolium),
6 pale evening-primrose (Qenothera pallida), thread-leaf phacelia (Phacelia linears), and
7 several daisy/fleabane species (Erigeron poliospermus, E. FIK'folius, and E. pumilus). In all,
8 well over 100 plant species have been documented to occur in native stands on the 200 Areas
9 Plateau.

10
11 Disturbed communities on the 200 Areas Plateau are primarily the result of either
12 mechanical disturbance or range fires. Mechanical disturbance, including construction
13 activities, soil borrow areas, road clearings, and fire breaks, results in drastic changes to the
14 plant community. This type of disturbance usually entails a complete loss of soil structure
15 and total disruption of nutrient cycling. The principle colonizers of mechanically disturbed
16 areas are the annual weeds Russian thistle (Salsola kali), Jim Hill mustard (Sisymbrium
17 altissimum), and bur-ragweed (Ambrosia acanthicarpa). If no further disturbance occurs, the

o 18 areas will eventually become dominated by cheatgrass. All of these annual weeds are
19 occasionally found in native stands, but only at relatively low frequencies.

21 Range fires also have dramatic effects on the overall ecosystem, the most obvious being
22 the complete removal of sagebrush from the community, and the rapid increase in cheatgrass
23 coverage. Unlike the native grasses,'the other important shrubs, and many of the perennial

(4 24 herbaceous species, sagebrush is unable to resprout from rootstocks after being burned.
25 Therefore, there is no dominant shrub component in burned areas until sagebrush is able to
26 become re-established from seed. Burning also opens the community to the invasion by

N 27 cheatgrass, which is capable of quickly utilizing the nutrients that are released through
28 burning. The extensive cover of cheatgrass may then prevent the re-establishment of many
29 of the native species, including sagebrush. The species richness in formerly burned areas is
30 usually much lower than in native stands, often consisting of only cheatgrass, Sandberg's
31 bluegrass, Russian thistle, and Jim Hill mustard, with very few other species.
32
33 The vegetation in and around the ponds and ditches on the 200 Areas Plateau is
34 significantly different from that of the surrounding dryland areas. Several tree species are
35 present, especially cottonwood (Populus trichocarpa) and willows (Salix spp.). A number of
36 wetland species area also present including several sedges (Carex spp.), bulrushes (Scirpus
37 spp.), cattails (ypha latifolia and T. angustifolia), and pond-weeds (Potamogeton spp.).
38
39 3.6.1.2 Plant Species of Concern. The Washington State Department of Natural
40 Resources, Natural Heritage Program classifies rare plants in the State of Washington in
41 three different categories, depending on the overall distribution of the taxon and the state of
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1 its natural habitat. These categories are: Endangered, which is a "vascular plant taxon in
2 danger of becoming extinct or extirpated in Washington within the near future if factors
3 contributing to its decline continue. Populations of these taxa are at critically low levels or
4 their habitats have been degraded or depleted to a significant degree"; Threatened, which is a
5 "vascular plant taxon likely to become endangered within the near future in Washington if
6 factors contributing to its population decline or habitat degradation or loss continue"; and
7 Sensitive, which is a taxon that is "vulnerable or declining, and could become endangered or
8 threatened in the state without active management or removal of threats" (definitions taken
9 from the Natural Heritage Program [1990]). Of concern to the Hanford Site, there are two
10 Endangered taxa, two Threatened taxa, and at least eleven Sensitive taxa; these are listed in
11 Table 3-3. All four of the Threatened and Endangered taxa are presently candidates for the
12 Federal Endangered Species List.
1
14 Of the two Endangered taxa, Persistantsepal yellowcress is well documented along the
15V banks of the Columbia River throughout the 100 Areas, it is unlikely to occur in the 200
1[ Areas. The northern wormwood (Artemisia campestris spp. borealis) is known in the State
17 of Washington by only two populations, one across from The Dalles, Oregon, and the other
1V2 near Beverly, Washington, just north of the Hanford Site. This taxon has not been found on
1g the Hanford Site, but would probably occur only on rocky areas immediately adjacent to the
20 Columbia River if it were present. Neither of the Threatened taxa listed in Table 3-3 has
21" been observed on the Hanford Site. The Columbia milkvetch (Astragalus columbianus) is
22,, known to be relatively common on the Yakima Firing Range, and has been documented to
23 occur within 1.6 to 3.2 km (I to 2 mi) to the west of the Hanford Site on both sides of
2" Umptanum Ridge. This species could occur on the 200 Areas Plateau. Hoover's desert
25. parsley (Lomatium tubersown) inhabits the steep talus slopes near Priest Rapids Dam.
26 Potentially, it could be found on similar slopes on Gable Mountain and Gable Butte, but has
2V yet to be documented in these areas.
2;b
29 Of the Sensitive species, five are inhabitants of aquatic or moist habitats and the other
30 six are inhabitants of dry upland habitats. Dense sedge (Carex densa), shining flatsedge
31 (Cyperus rivularis), southern mudwort (Limosella acoulls), and false pimpernel (Lindernia
32 anagallidea) are all known to occur in the 100 Areas, especially near the B-C Area, in or
33 near the Columbia River. Some of these species could be present in or near ponds and
34 ditches in the 200 Areas. The few-flowered collinsia (Collinsia sparsiflora var. bruria) may
35 also occur in these habitats. The gray cryptantha (Cyrptantha leucophaea) occurs on open
36 dunes throughout the Hanford Site. Piper's daisy (Erdgeron piperianus) is fairly common on
37 Umptanum Ridge and Rattlesnake Ridge, but has also been documented in the vicinity of B
38 Pond, the 216-A-24 Crib, and 100-H Area. Bristly cryptantha (Crypthantha interrupta), and
39 dwarf evening-primrose (Oenothera pygmaea) have been found at the south end of the White
40 Bluffs, approximately 3.2 km (2 mi) upstream from the 300 Area. The Palouse milk vetch
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I (Astragalus arractus) and coyote tobacco (Nicotiana attenuata) are not as well documented
2 but are known to inhabit dry sandy areas such as the 200 Areas Plateau.
3
4 In addition to the three classifications for species of concern listed above, the Natural
5 Heritage Program also maintains a "Monitor" list, which is divided into three groups. Group
6 1 consists of taxa in need of further field work before a formal status can be assigned. The
7 tooth-sepal dodder (Cuscuta denticulata), which has been found in the state of Washington
8 only on the Hanford Site is the only taxon in this group that is of concern to Hanford
9 operations. This parasitic species has been found in the area west of McGee Ranch. Group

10 2 of the Monitor list includes species with unresolved taxonomic questions. Thompson's
11 sandwort (Arenariafranklinii var. thompsoni) is of concern to Hanford operations.
12 However, the representatives of this species in the state of Washington are now believed to

r 13 all be variety franklinii which is not considered particularly rare. Group 3 of the Monitor
14 list includes taxa that are either more abundant or less threatened than previously believed.
15 There are approximately 15 taxa on the Hanford Site that are included on this list.
16
17 - 3.6.1.3 Fauna of the 200 Areas Plateau. The mammals, birds, reptiles, amphibians
18 inhabiting the 200 Areas Plateau are discussed below.
19
20 3.6.1.3.1 Mammals. The largest mammal occurring on the 200 Areas Plateau is the

21 mule deer (Odocolleus hemionus). Although mule deer are much more common to riparian

%o 22 sites along the Columbia River they are frequently observed foraging throughout the 200
23 Areas. Elk (Cervus elaphus) also occur at Hanford but they have only been observed at the
24 Arid Lands Ecology Reserve. Other mammal species common to the 200 Areas include

- 25 badgers (Taxidea taxs), coyotes (Canis latrans), blacktail jackrabbits (Lepus californicus),
26 Townsend ground squirrels (Spermophilus townsendii), Great Basin pocket mice
27 (Perognathus parvus), pocket gophers (Thomomys talpoides), and deer mice (Peromyscus

a' 28 maniculatus). Badgers are known for their digging capability and have been implicated
29 several times for encroaching into inactive burial grounds throughout the 200 Areas. The

30 majority of the badger excavations in the 200 Areas are a result of badgers searching for
31 prey (mice and ground squirrels). Coyotes are the principal predators, consuming such prey
32 as rodents, insects, rabbits, birds, snakes and lizards. The Great Basin pocket mouse is the

33 most abundant small mammal, which thrives in sandy soils and lives entirely on seeds from

34 native and revegetated plant species. Townsend ground squirrels are not abundant in the 200

35 Areas but they have been seen at several different sites. Other small mammals that occur in

36 low numbers include the Western harvest mouse (Reithrodontomys megalotis) and the

37 Grasshopper mouse (Onychomys leucogaser). Mammals associated more closely with
38 buildings and facilities include Nuttall's cottontails (Sylvilagus nuttallil), house mice (Mus
39 musculus), Norway rats (Rattus norvegicus), and some bat species. Bats probably play a
40 minor role in the 200 Areas' ecosystem but no documentation is available on bat populations
41 at Hanford. Mammals such as skunks (Mephitis mephitis), raccoons (Procyon lotor), weasels
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1 (Mustela spp.), porcupines (Erethizon dorsatum), and bobcats (Lynx rufus) have only been
2 observed on very few occasions.
3
4 3.6.1.3.2 Birds. Over 235 species of birds have been documented to occur at the
5 Hanford Site (Landeen et al. 1991). At least 100 of these species have been observed in the
6 200 Areas. The most common passerine birds include starlings (Sturnus vulgaris), homed
7 larks (Ermophila alpestris), meadowlarks (Sturnella neglecta), western kingbirds (Tyranus
8 virticalis), rock doves (Columba livia), barn swallows (Hirundo rustica), cliff swallows
9 (Hirundo pyrrhonota), black-billed magpies (Pica pica) and ravens (Corvus corax). Common
10 raptors include the Northern harrier (Circus cyaneus), American kestrel (Falco sparvarius),
11 and Red tailed hawk (Buteo jamaicensis). Swainson's hawks (Buteo swainsom) sometimes
12 nest in the trees located at some of the army bunker sites that were used in the 1940's.
13o Golden eagles (Aquila chrysaetos) are observed infrequently. Burrowing owls (Athene
14 cunicularia) nest at several locations throughout the 200 Areas. The most common upland
15" game birds found in the 200 Areas are California quail (Callipepla californica) and Chukar
1&. partridge (Alectoris chukar), however, Ring-necked pheasants (Phasianus colchicus) and
17. Gray partridge (Pert perdix) may be found in limited numbers. The only native game bird
1P common to the 200 Areas Plateau is the mourning dove (Zenaida macroura) which migrates
19" south each fall. Other species of note which nest in undisturbed sagebrush habitats in the
20 200 Areas include sage sparrows (Amphispiza belli), and loggerhead shrikes (Lanius
21 ludovicianus). Long-billed curlews (Numenius americanus) also use the sagebrush areas and
22f revegetated burial grounds for nesting and foraging.
21
24 Waterfowl and aquatic birds inhabit 216-B-3 Pond and other areas where there is
25-- running or standing water. However many of these areas such as 216-A-29 Ditch are
26 becoming more scarce due to stabilization and remedial action cleanup activities. Aquatic
27 birds and waterfowl common to 216-B-3 Pond on a seasonal basis include Canada geese
28" (Branta canadensis), American coot (Fulica americana), mallard (Anas platyrhynchos), ruddy
29 duck (Oxyura jamaicensis), redhead (Aythya americana), rufflehead (Bucephala albeola) and
30 great blue heron (Ardea herodus).
31
32 3.6.1.3.3 Reptiles and Amphibians. Common reptiles include gopher snakes
33 (Pituophis melanoleucus) and sideblotched lizards (Uta stansburiana). Other reptiles and
34 amphibians that are infrequently observed include sagebrush lizards (Sceloporus graciosus),
35 horned toads (Phryosoma douglassi), western spadefoot toads (Scaphiopus intermontana) ,
36 yellow-bellied racer (Coluber constrictor), Pacific rattlesnake (Crotalus viridis), and striped
37 whipsnake (Masticophis taeniatus). Both lizards and snakes are prey items of mammalian
38 and avian predators.
39
40 3.6.1.3.4 Insects. There are hundreds of insect species which inhabit the 200 Areas.
41 Two of the most common groups of insects include several species of darkling beetles and
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1 grasshoppers. Harvester ants are also common and have been implicated in the uptake of
2 radionuclides from some of the burial grounds in the 200 East Area. Harvester ants have the
3 ability to excavate and bring up material from as far down as 4.6 to 6.1 m (15 to 20 ft).
4 Other major groups of insects include bees, butterflies and scarab beetles. Insects impact the
5 surrounding plant community as well as serving as the prey base for many species of birds,
6 reptiles and mammals.
7
8 3.6.1.4 Wildlife Species of Concern. Some animals that inhabit the Hanford Site have
9 been given special status designations by the state and federal government. Some of these

10 designations include state and federal threatened and endangered species, federal candidate,
11 state monitor, state sensitive, and state candidate species. Species listed in Table 3-3 as state
12 and\or federal threatened and endangered such as the bald eagle (Haliaeetus leucocephalus),
13 peregrine falcon (Falco peregrinus), American white pelican (Pelecanus erythroryhnchos),
14 ferruginous hawk (Buteo regalis), and sandhill crane (Grus canadensis) do not inhabit the
15 200 Areas. The bald eagle and American white pelican utilize the Columbia River and
16 associated habitats for roosting and feeding. Peregrine falcons and sandhill cranes fly over
17 the Hanford Site during migration. Ferruginous hawks nest on the Hanford Site but nesting

t- 18 has not been documented for this species on the 200 Areas Plateau. Other species listed in
19 Table 3-4 as state and/or federal candidates and state monitor species such as burrowing
20 owls, great blue herons, prairie falcons (Falco mextcanus), sage sparrows, and loggerhead
21 shrikes are not uncommon to the 200 Areas Plateau.
22
23
24 3.6.2 Land Use
25
26 The PUREX Plant Aggregate Area is the location of thi 202-A Building and its

04 27 attendant facilities and structures (242-A Evaporator, 244-AR Vault, etc.). Past activities at
28 the 202-A Building and related facilities were mainly the extraction of uranium and
29 plutonium from fuel rods. Other buildings within the aggregate area served mainly as
30 storage or office space. Currently, the 202-A Building is on standby. Waste management
31 units that remainactive are noted on Figure 2-1, Operational and Waste-Related History4
32 ~ y __

34
35
36 3.6.3 Water Use
37
38 There is no consumptive use of groundwater within the PUREX Plant Aggregate Area.
39 Water for drinking and emergency use, and facilities process water is drawn from the
40 Columbia River, treated, and imported to the 200 East Area. The nearest wells used to
41 supply drinking water are located at the Yakima Barricade (Well 699-40-100-C) about 7 km
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1 (4 mi) west of the 200 East Area; at the Hanford Safety Patrol Training Academy (Well 699-
2 528-Eo) about 40 km (24 mi) to the southeast; at the PNL Observatory (Well 6652-C); and
3 near the Fast Flux Test Facility in the 400 Area (Well 699-Si-8J) about 32 km (19 mi) to the
4 southeast. There is one well, 299-E26-6, used by the 241-A Tank Farm as an emergency
5 water supply for the TI+ank Ftarm vent cooling system. This well is located approximately
6 240 m (800 ft) north of the 241-A-701 Building. The nearest water supply wells located
7 offsite are about 15 km (9.4 mi) to the northwest (upgradient). These wells obtain their
8 water from the basalt and the basalt interbeds (the Berkshire Well and Chateau Ste. Michelle
9 No. I and No. 2). The latter wells are reportedly used for irrigation although they may also
10 be used to supply drinking water. Twi wels _' m ggqy ".Ip

12
14
1" 3.7 HUMAN RESOURCES
12

I'K
17 The environmental conditions at the PUREX Plant Aggregate Area must be evaluated
IP in relationship to the surrounding population centers and other human resources. A very
19s brief summary of demography, archaeology, historical resources, and community
20 involvement is given below.
21"
22r
23 3.7.1 Demography
2,f'
25.. There are no residences on -the Hanford Site. The nearest inhabited residences are
26 farm homes on land located 21 km (13 mi) north of the PUREX Plant Aggregate Area.
27P There are approximately 411,000 people living within a 80 km (50 mi) radius of the 200
28jC Areas Plateau. The primary population centers are the cities of Richland, Kennewick, and
29 Pasco, located southeast of the Hanford Site, Prosser to the south, Sunnyside to the
30 southwest, and Benton City to the southeast.
31
32
33 3.7.2 Archaeology
34
35 An archaeologic survey has been conducted of undeveloped portions of the 200 East
36 Area by the Hanford Cultural Resources Laboratory. Isolated artifacts and sites of interest
37 were identified in the 200 West Area but not within the PUREX Plant Aggregate Area. The
38 closest site of interest is the remains of the White Bluffs Road, located approximately 15 km
39 (9 mi) northwest of the aggregate area, which was previously an Indian trail.
40
41
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1 3.7.3 Historical Resources

The only historic site in 200 East Area is the old White Bluffs freight road which to the
northwest. This site is not considered to be eligible for the National Register.

6 3.7.4 Community Involvement

A Community Relations Plan (GRP)-(Ecology et al. 1989) has been developed for the
Hanford Site Environmental Restoration Program that includes any potentially affected
community with respect to the PUREX Plant AAMSR. The Community Relations Plan
includes a discussion on analysis of key community concerns and perceptions regarding the
project, along with a list of all interested parties.
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DOF/RL-92-04
Draft B

lunit Abbreviations

Hun Hanford Undifferentiated
Ho Upper Coarse Unit, Hanford Formation
Hf Lower Fine Unit, Hanford Formation
EP Early "Palouse" Soil
PP
UR
E
LM

Plio-Pleistocene Unit
Upper Unit, Ringold Formation
Gravel Unit E, Ringold Formation
Lower Mud Sequence, Ringold Formation

A Gravel Unit A, Ringold Formation

Symbols

Formational Contact, ? Where Inferred

Unit Contact, ? Where Inferred
Major Facies Contact
Pedogenic Calcium Carbonate
Paleosols
Ringold Clast Supported Grovels
Open Framework Hanford Grovels
Laminated Muds

Basalt

NOTES:

1. Refer to Figure 3-14 for cross section locations and
designation. Cross sections presented on Figures
3-16 through 3-19.

2. Figures based on Lindsey et al. 1991 and Airhart et al. 1990.

3. Units predominantly consisting of Sand are indicated by
blank spaces.

Figure 3-15. Legend for Cross-Sections.
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Table 3-1. Hydraulic Parameters for Various Areas and Geologic Units
at the Hanford Site.

Location Interval tested Hydraulic conductivity (m/day)

Pasco Basin Hanford formation 150 - 6,200
Ringold Formation 6 - 180

Unit E
Ringold Formation 0.03 - 3

Unit A

100 Area Ringold Formation Unit E 9 - 395

200 Areas Hanford formation 610 - 3,050
Ringold Formation 2.7 - 70

Unit E
Ringold Formation 0.3 - 3.6

Unit A

200 West Area Ringold Formation 0.02 - 61
Unit E

Ringold Formation 0.5 - 1.2
Unit A

Lower Ringold 9 x 10-6 - 2.4 x 1-
laboratory

Slug Tests at 216-U-12 Upper Ringold 2.4 - 13
Crib

300 Area Hanford Formation 3,350 - 15,250

300 Area Ringold Formation 0.58 - 3,050

1100 Area Ringold Formation 0.09 -1.5
Units C/B

1100 Area Ringold Formation 2.4 x 10
Overbank Deposits 0.03

WHC(PUREX-4)/9-24-92/03378T
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for
Hanford Site Vadose Zone Sediments.

Reported Hydraulic
Conductivity Value Reported Geologic Test Area or Measurement

or Range of Water Content Unit or Sampling Method or Basis

Values in cm/s Volume Percent Sediment Type Location for Reported Value

6.7 x 10-7 10 Sand 200 Area Lysimeter Soil
Experiments

1.7 x 10-8 7

1.7 x 10- 5.5

1.7 x 10-10 5

1.3 x 10-11 4.3

2.6 x 10- 31 Sandy soil reported Unsaturated
as "typical or many column studies.
surface materials at

5.7 x 10-4 (sat) 56 the Hanford Site.'

6.3 x 10.11 2.9 Near-surface soils 2-km south of K estimates using
200 East Area water retention

2.2 x 10-11  2.8 curve data.

5.40 x 10-8 8.3 Sandy fill excavated Buried Waste Laboratory steady-
from near-surface Test Facility state flux

9.78 x 103 (sat) 42.2 soil (Hanford (BWTF): 300 measurements.
formation) with 1.27- North Area

8.4 x 10-3 (sat, na cm particle size Burial Grounds

arithmetic mean of fraction screened out.

four measurements)

8 x 10- 11 na BWTF: Unsteady drainage-
Southeast flux field

4 x 10 (Southeast 26 na Caisson, and measurements.

Caisson North Caisson

Ix 10-8  10 na

1 x 10.2 (North 29 na
Caisson) 1 1

4.5 x 10-3  Field Saturation na BWTF North Guelph

(arithmetic mean of Caisson and permeameter field

15 measurements) area north of measurements
caisson

WHC(PUREX-4)/9-23-92/03378T
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Table 3-2. Summary of Reported Hydraulic Conductivity Values for
Hanford Site Vadose Zone Sediments.

Reported Hydraulic
Conductivity Value Reported Geologic Test Area or Measurement

or Range of Water Content Unit or Sampling Method or Basis

Values in cm/s Volume Percent Sediment Type Location for Reported Value

1 x 10-3 (Upper Soil, Field Saturation Loam sand over sand Grass Site; 3 Guelph

arithmetic mean of 7 km of BWTF permeameter field

measurements) measurements

9.2 x 103 (Lower Field Saturation na
Soil, arithmetic mean
of 4 measurements)

8 x 10-7  16 Loam to sandy loam McGee Unsteady drainage-
Ranch:NW of flux field

9 x 10 4  40 200 West Area measurements.
on State Rt.
240

9 x 10 4 (arithmetic Field Saturation na Guelph

mean of 9 permeameter field

measurements measurements.

5 x 10-3 (sat) 50 Sand, Gravel Sediment types K88. values derived
are idealized to from idealized

1 x 10-3 (sat) 50 Coarse Sand represent moisture content
stratigraphic curves.

5 x 104 (sat) 40 Fine Sand layers
commonly

1 x 10-4 (sat) 40 Sand, Silt encountered
below 200

5 x 10,5 (sat) 40 Caliche Areas liquid
disposal sites.

1.2 x 10-5 (sat) 19.6 to 18.9 Hanford formation Well 299-W7- van Genuchten
9, 218-W-5 equation fitted to

6.7 x 10-6 to 2.8 x 37.6 to 41.4 Early "Palouse" Soils Burial Ground moisture

10-1 (sat) characteristic
curves for Well

1.10 x 10-3 (sat) 18.3 to 21 Upper Ringold 299-W7-9 soil
samples

1.80 x 104 to 3.00 x 24 to 25 Middle Ringold
10-4 (sat)

Notes:

na - Not identified in source.
sat - Value for saturated soil.
field saturation - Equilibrium water content after several days of gravity drainage.

WHC(PUREX-4)/9-23-92/03378T
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Table 3-3. Endangered, Threatened, and Sensitive Plant Species Reported On or Near the
Hanford Site.

Scientific Name Common Name Family Washington
State Status

Rorippa columbiaea/ Suksd. Persistantsepal Brassicaceae Endangered
ex Howell Yellowcress

Artemesia campestris L ssp. Northern Asteraceae Endangered
borealis (Pall.) Hall & Clem. Wormwood
var. wormsldoldiia/ (Bess.)
Cronq.

Astragulus columbianusa/ Columbia Milk Fabaceae Threatened
Barneby Vetch

Lomatium tuberosumal Hoover's Desert- Apiaceae Threatened
Hoover Parsley

Astragalus arrectus Gray Palouse Milk Vetch Fabaceae Sensitive

Collinsia sparsiflora Few-Flowered Scrophulariaceae Sensitive
Fisch.&Mey. var bruciae Collinsia
(Jones) Newsom

Cryptantha interrupta Bristly Cryptantha Boraginaceae Sensitive
(Greene)Pays.

Cryptantha leucophaea Gray Cryptantha Boraginaceae Sensitive
Dougl. Pays

Erigeron piperianus Cronq. Piper's Daisy Asteraceae Sensitive

Carex densa L.H. Bailey Dense Sedge Cyperaceae Sensitive

Cyperus rivularis Kunth Shining Flatsedge Cyperaceae Sensitive

Limosella acaulis Southern Mudwort Scrophulariaceae Sensitive
Ses.&Moc.

Lindernia anagallidea False-pimpernel Scrophulariaceae Sensitive
(Michx.)Pennell

Nicotiana attenuata Torr. Coyote Tobacco Solanaceae Sensitive

Qenothera pygmaea Dougl. Dwarf Evening- Onagraceae Sensitive
Primrose

a/ Indicates candidates on the 1991 Federal Register, Notice of Review.

WHC(PUREX-4)/9-23-92/03378T
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Table 3-4. Federal and State Classifications of Animals that Could Occur on the 200
Areas Plateau.

Common Name Status Federal State

Peregrine Falcon (Falco peregrinus) FE SE

Sandhill Crane (Grus canadensis) -- SE

Bald Eagle (Haliaeetus leucocephalus) FT ST

Ferruginous Hawk (Buteo regalis) FC2 ST

Swainson's Hawk (Buteo swainsoni) FC2 SC

Golden Eagle (Aquila chrysaetos) -- SC

Burrowing Owl (Athene cuniculuria) - SC

Loggerhead Shrike (Lanius -- SC
lucovicianus)

Sage Sparrow (Amphispiza belli) SC

Great Blue Heron (Casmerodius SM
albus)

Merlin (Falco columbarius) SM

Prairie Falcon (Falco mexicanus) - SM

Long-billed Curlew (Numenius SM
americanus)

Striped Whipsnake (Masticophis -- SC
taeniatus

FE - Federal Endangered
FT - Federal Threatened
FC2 - Federal Candidate
SE - State Endangered
ST - State Threatened
SC - State Candidate
SM - State Monitor

Above information taken from Washington Department of Wildlife June 1991. Species of Concern in
Washington.

WHC(PUREX-4)/9-23-92/03378T
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1 4.0 PRELIMINARY CONCEPTUAL MODEL
2
3
4 Section 4.1 presents the chemical and radiological data available for each waste
5 management unit. These chemical data, along with physical descriptions of the waste
6 management units (Section 2.0) and descriptions of the surrounding environment
7 (Section 3.0) are evaluated in Sections 4.2 and 5.0 in order to qualitatively assess the
8 potential impacts of the contamination to human health and to the environment. The quality
9 and sufficiency of the existing data are assessed in Section 8.0. This information is also used

10 to identify potential applicable or relevant and appropriate requirements (ARARs) (Section
11 6.0). Contaminant information is assessed in Section 7.0 to provide a basis for selecting
12 technologies which can be implemented at the units.
13

. 14 Contaminants released into the environment at a waste management unit or unplanned
15 release site may migrate from the point of release into other types of media. The potentially
16 affected media in the PUREX Plant Aggregate Area include surface soil, surface water,
17 vadose zone soil and perched groundwater, air, and biota. The media affected at a specific
18 unit will depend upon the quantities, chemical and physical properties of the material
19 released, and the subsequent history. The potentially affected media at each waste

r 20 management unit or unplanned release site are listed in Table 4-1 for radionuclide
21 contamination and Table 4-2 for chemical contamination.
22

o 23
24 4.1 KNOWN AND SUSPECTED CONTAMINATION
25
26 There are two major categories of chemical and radiological data available for the
27 PUREX Plant Aggregate Area: unit-specific data applicable to individual waste management
28 units and unplanned releases; and area-wide environmental data useful in characterizing
29 regional contamination trends.
30
31 Some waste management units and unplanned releases have been the subject of chemical
32 and radiological studies in the past. However, most of these studies were limited in scope
33 and did not provide a comprehensive analysis of the character and distribution of the
34 contamination at each unit. The types of unit-specific data that are available for some waste
35 management units include inventory information, surface radiological surveys, external
36 radiation monitoring, soil and sediment sampling, biota sampling, borehole geophysics, and
37 groundwater sampling.
38
39 Table 4-3 summarizes the types of unit-specific data available for each of the waste
40 management units. It should be emphasized that the table only summarizes what types of
41 data are available; it does not indicate the sufficiency of the data, either in terms of quality

WHC(PUREX-4)/9-29-92/03379A
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1 or quantity. These concerns are addressed in Section 8.0. The unit-specific information is
2 presented for each waste management unit in Section 4.1.2.
3
4 Although groundwater issues are considered outside the scope of this study, some
5 groundwater data have been included. Groundwater contaminant plumes that-ate-known to
6 have originated from specific waste management units are described because they offer
7 insight into the distribution of contaminants within the overlying vadose zone. A limited
8 amount of groundwater data are presented separately for some of the sites in Section 4.1.2.
9
10 In addition to these unit-specific data, there are area-wide data not directly applicable to
11 any waste management unit within the PUREX Plant Aggregate Area. The most important
12 sources of this general environmental data are quarterly and annual environmental
13 surveillance reports published by Westinghouse Hanford. There are also area-wide
14 geophysical data available that include gravity, magnetic, magnetotelluric, seismic refraction,
1. and seismic reflection surveys (DOE 1988b). However, these studies are not useful for
16 characterizing the extent of chemical and radionuclide contamination and so are not presented
17 in Section 4.0. These data are discussed in more detail in Section 8.1.2.
18t
19 The most recent environmental monitoring of the Hanford Site was conducted by the
2r Pacific Northwest Laboratory (PNL) (Eberhardt et al. 1989) and Westinghouse Hanford.
21- However, most of the data applicable to the PUREX Plant Aggregate Area have been
22 published by Westinghouse Hanford. The latest Quarterly Environmental Radiological
23 Survey Summary Reports (Huckfeldt 1991a, 1991b) were reviewed during the current study,
24! as well as the last six annually published environmental surveillance reports (Elder et al.
25 1986, 1987, 1988, 1989; Schmidt et al. 1990, 1992). The quarterly reports only contain
26 surface radiological survey results. The annual reports describe several different sampling
27,1 and survey programs including surface soil sampling, external radiation measurements, biota
2 sampling, air sampling, surface water sampling, groundwater sampling, and radiological
2 surveys.
30
31 Air, soil, surface water, and biota samples were collected each year at the same
32 locations within the 200 East Area. External radiation measurements were also taken
33 annually at several locations. Until 1990, few of the sample locations were directly
34 associated with any of the identified waste management units and so most of this information
35 is only useful in characterizing area-wide trends. In 1990, however, new sampling locations
36 were established that are near areas of known surface contamination. Currently, only
37 external radiation data are available for these new sample locations. Both the new and old
38 sampling locations are shown on Plate 3.
39
40 Section 4.1 describes available data regarding known and suspected contamination in
41 the PUREX Plant Aggregate Area on a media-specific basis (air, surface soil, surface water,
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1 biota, and vadose zone soil). The text summarizes sources of chemical and radiological
2 sampling information. Section 4.1.1 presents data on a media-specific basis. Section 4.1.1.1
3 presents results of air quality sampling data. Surface soil data are described in Section
4 4.1.1.2. Results of surface water sampling are presented in Section 4.1.1.3. Results of
5 vegetation and other biota sample analyses are presented in Section 4.1.1.4. Available
6 vadose zone sampling data are presented in Section 4.1.1.5. Section 4.1.1.5 also discusses
7 evidence for contamination migration within the vadose zone to the unconfined aquifer
8 underlying the site. Additional assessment of the nature and extent of groundwater
9 contamination is presented in the 200 East Groundwater Aggregate Area Management Study

10 Report (AAMSR).
11
12 To supplement available radiological and chemical analytical data, historical waste
13 inventory information for the PUREX Plant Aggregate Area waste management units were

F 14 also included in the evaluation of known and suspected contaminants. Historical waste
15 inventory data are detailed in Section 2.0 of this report (Tables 2-2 and 2-3). As discussed
16 in Section 2.0, the compilation is based on supporting data from the Waste Inventory Data
17 System (WIDS) (WHC 1991a) and the Hanford Inactive Site Survey (HISS) Database
18 (DOE 1986).
19
20 Available data were reviewed to assess whether air, surface soil, vadose zone soil, or
21 groundwater was potentially impacted by waste handling activities at each PUREX Plant
22 Aggregate Area waste management unit. Table 4-1 summarizes available information

,a 23 regarding known or suspected radionuclide contamination at the PUREX Plant Aggregate
24 Area. Table 4-2 summarizes available information regarding known and suspected chemical
25 contamination. In Tables 4-1 and 4-2, waste management units are arranged by physical type

- 26 (cribs, burial grounds, unplanned releases, etc.). Entries in the tables identify known or
27 suspected releases based on available sampling information or historical waste inventory data.
28

o- 29 4.1.1 Affected Media
30
31 4.1.1.1 Air. Seventeen high volume air samplers are stationed within or adjacent to the
32 PUREX Plant Aggregate Area (Plate 3). The samplera contain fiters that cdllot paticis
33 entmined in the ai-.The air samples are collected by drawing samples through a 47-mm,
34 open-face 3gi filter at about 1 m (2 ft) above the ground.witA fl. (2
35 ftlmin flewiate). Throughout the 200 Areas, air samplers are operated on a continuous
36 basis. Sample filters are exchanged weekly, held one week to allow for decay of short-lived
37 natural radioactivity, and sent for initial laboratory analyses of gross alpha and beta activity.
38 After the initial analysis, the filters are stored until the end of the calendar quarter, at which
39 time they are composited by sample location (or as deemed appropriate according to the
40 annual reports) and sent for laboratory analyses of specific radionuclides. Compositing of
41 the filters by sample location provides a larger sample size, and thus a more accurate
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1 measurement of the concentration of airborne radionuclides resulting from operations in the
2 200 Areas.
3
4 The filters are analyzed quarterly for ISr, "7 Cs, 9 Pu, and U total. The results have
5 shown a steady decline in the concentration of these radionuclides from 1985 to 1987, a
6 slight increase in 1988, and then a decline again in 1989 throughout the 200 East Area
7 (Schmidt et al. 1990). The increased radionuclide concentrations in 1988 was on the average
8 greater than 1987 concentrations; however, they were still lower than the first samples taken
9 in 1985. In 1989, four of the seventeen air sampling stations were removed from service.
10 The stations removed from service included N006, N007, NOWS, and N012, located north,
11 south, and east, respectively, of the 241-AP Tank Farm and northeast of the 207-A Retention
12 Basins. The last 5 years of data for the PUREX Plant Aggregate Area have been averaged
13 and the values are summarized in Table 4-4. The complete data set since 1985 is
14, summarized in Appendix A.2.
15
16%' 4.1.1.2 Surface Soil. There are several sources of data available for characterizing surface
17 soil contamination. These include: aerial and ground radiological surveys, external radiation
18 measurements and surface soil sampling. These data will be presented in the following
19F-" sections. In addition, there is a limited amount of site-specific radiological and soil sampling
20, data that will be presented in the appropriate sections of Section 4.1.2.
21
22 4.1.1.2.1 Radiological Surveys. Radiological survey results may be influenced by
23. buried or airborne radionuclide contamination but are generally indicative of surface and
24 shallow soil contamination. s
25' sl yi backgrotndg
26- M ,el fo hs esrmnt r pttaey:5 tmnn0 isni fra
27 d , 4 m n 4mrmr(odrtff4e Jg99>.An aerial gamma-ray
2 8sM radiation survey was performed over the 200 East Area in July and August 1988!(Ri*u
2 9 0s a st 19St. The survey lines were flown wit a 122 m (400 ft) spacing at an
30 altitude of 61 m (200 ft). The data were normalized to a height of 1 m (-3 ft) above the
31 ground surface. Figure 4-1 presents the gross count data (eg d on an
32 isoradiation contour map that covers the entire 200 East Area. ln8thisi bk u
33 activiy hasbee ,brctdfro wh ata.Backrun as. deeruincd unitl

33~ 
....

36
37 The entire area has gross gamma counts that are above background. H..... .v..a.
38 asn ag a ,The highest gross
39 count results in the PUREX Plant Aggregate Area were between 220,000 and 700,000 ct/s
40 measured over the railroad spur northwest of the 202-A Building (site number 4 on Figure
41 4-1). This is where equipment is stored that has been contaminated with fission products.
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1 The second highest results were between 70,000 and 220,000 ct/s as measured over the 241-
2 C and 241-A Tank Farms (sites number 5 and 2, respectively, on Figure 4-1). The third
3 highest results were between 22,000 and 70,000 ct/s measured around the perimeter of the
4 tank farms. The only other elevated radiation area in the aggregate area had counts of
5 between 7,000 and 22,000 ct/s and was centered over the 202-A Building (site number 3 on
6 Figure 4-1). It is ncaly impessibic to convort these grcss gamma counts to a mcanigth
7 expsiert eus - k --7 cxcsur ino bouasoof ho cmplx distibution of radionuelides on the sito.
8
9 

_ti 
mosbet cmey oetteegosgmacut tamangu

10 bAiil~tao~fd~wx W"e
11 specr onthv ed I% idetfpab photo pek&, at hrt 0flur vnameargm

12 MOM
13 b hg d.cuse fe argeaeq
14 QtQyeh o edannVeit~ kb~~14 intgration of th irbre sytm ~aizi nmle wilpert h pedo Earger
15 s a and to m 19885
16 Spectral logs were only generated for fourites within the PUREX Plant Aggregate Area in

t,, 17 this survey and these had identifiable photopeaks in three cases. A photopeak is the specific
18 energy or wavelength that can be associated with the emissions from a specific radionuclide.
19 Cesium-137 was the only radionuclide that could be identified from spectra information
20 collected over the 241-C and 241AJAW/AXIA AY
21 Tank Farms during the 1988 survey. Both "Cs and tCo were found near the railroad spur
22 north of the 202-A Building where equipment is stored that has been contaminated with
23 fission products. Only-C-s-end- C As such, the
24 aerial radiation survey data should only be used as a qualitative tool for identifying more
25 highly contaminated areas within the survey boundaries. In addition, the gamma counts
26 noted in the survey probably result from both surface and shallow buried radionuclides, and
27 are thus not entirely indicative of surface contamination.
28

oy 29 Elevated radiation zones identified by the aerial survey generally correspond to areas
30 where surface contamination has been noted by surface radiation surveys. Figure 4-2 shows
31 areas of known surface contamination, underground contamination and migration identified
32 from surface surveys Ldt 199b). The primary areas of surface contamination noted
33 in the PUREX Plant Aggregate Area include:
34
35 * The 241-A, A, 24 AX 241AY aN 24-Tank
36 Farms
37
38 * The 241-C Tank Farm
39
40 * The 218-E-12B Burial Ground
41
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1 * The miscellaneous site adjacent to the railroad spur northwest of the 202-A
2 Building
3
4 * Along the railroad spur leading into the east end of the 202-A Building.
5
6 Most of these areas fall within the anomalously high zones noted in the radiation
7 survey. Areas of active surface radiological contaminant migration include (Huckfeldt 1991):
8
9 * On-The northeast side of the 241-C Tank Farm
10
11 * Small patches north and south of 8th Street
12
13 * On-The south and west sides of the 241-ER-153 Diversion Box
140

* An area southeast of the 202-A Building and south of |ifl-200-E-142.

17 Table 4-5 summarizes the maximum ;aluz rzpzrtzd en t radiological survey results
18, for each waste management unit and unplanned release. The areas of surface contamination
19 and contaminant migration will be discussed in more detail in the section dealing with the
2U'^ individual waste management units and unplanned releases (Section 4.1.2). Surface
21,, radiological surveys are done quarterly, semiannually, or annually at the waste management
22 units. The surface contamination posting may change often because of resurveying nesults
23 post rquircmznta azording to IIC M 4 10,r efi because of cleanups affected under
24.. the Radiation AfiaAto (RA ) Progs y .d ....T.

W. I e *. %25 a s a* d
26" ontamni ant; a wat Laaemn iunitadin makm aaable comnasnsAbetweenz
27N WNteaN gm n
28
29*3 4.1.1.2.2 External Radiation Dose Rate Measurements. Dose rates from
30 penetrating radiation were measured annually at 40 locations within or adjacent to the
31 PUREX Plant Aggregate Area between 1985 and 1989. The sample locations are shown on
32 Plate 3, and the survey results are listed on Table 4-6. The measurements were taken with
33 thermoluminescent dosimeters (TLDs) and are reported in mrem/yr. The TLDs measure
34 dose rates resulting from all types of external radiation sources including cosmic radiation,
35 naturally occurring radioactivity, fallout from nuclear weapons testing and contributions from
36 other Hanford Site activities. Most of the results averaged around or just below 100
37 mrem/yr except for the 241-A Tank-Farms-(-ArAN, -AX, and -AZ)Tkar - e eter
38 locations. The 1989 results from the 241-A Tank Farms had external radiation levels
39 ranging from 125 to 2,519 mrem/yr, but readings were much lower in previous years. Sites
40 241-A Tank Farm No. 8, 241-A Tank Farm No. 9, and 241-A Tank Farm No. 10, near the
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1 241-A Tank Farm, had consistently high readings throughout the 5-year period. The 242-A
2 Evaporator is located just east of the 241-A Tank Farm No. 10 sampling sit4<ce'io.
3
4 In 1990, new sampling locations were established giving the PUREX Plant Aggregate
5 Area enly-twenty-five dosimeter sites. The new sites were generally located on or near areas
6 of known contamination and the results appeared to be slightly elevated over the previous
7 sampling rounds. Measurements were generally a little above 100 mrem/yr. The highest
8 average reading was 1,200 mrem/yr from the 241-A Tank Farm No. 8, adjacent to the 241-
9 A Tank Farm. These results-ae summarized in Table 4-777-prs ara

10 2davr y
11
12 4.1.1.2.3 Surface Soil Sampling. Between 1978 and 1989, surface soil samples were
13 collected annually from a regular rectangular grid that covers the 200 East Area with 36
14 sampling points. Eight of these sampling sites are located within or adjacent to the PUREX
15 Plant Aggregate Area. The sample points have never been exactly surveyed, but are
16 generally located close to the intersections of Hanford Site coordinate lines at6405- m
17 (1,000 ft) spacings. In addition, between 1985 and 1989, soils have been sampled along
18 fences enclosing the tank farms in the 200 East Area. There are two soil samples associated
19 with the 241-C Tank Farm and one soil sample associated with each of the following tank
20 farms; 241-A, 241-AN, 241-AW, and 241-AZ. None of the soil sampling locations were at
21 waste management units or unplanned release sites, so these data cannot be applied directly.

, 23 The results of the two soil sampling programs since 1985 are summarized in Tables 4-8
24 and 4-9 4-. Tables that present all of the data collected since 1985 are contained in
25 Appendix A.2. Counting errors are included with each analytical result and those entries that

- 26 are greater than the accompanying counting errors are denoted with shading.
27
28 The most commonly detected radionuclides were 'Sr, 137Cs, 2 14Pb, U total, 238Pu, 2 9 Pu,

a' 29 and 12EU. However, only "7Cs, "Sr, 2 14Pb, U total, and 3'Pu were found consistently at
30 concentrations above counting errors (Schmidt et al. 1990).
31
32 The highest radionuclide concentrations were generally noted in the vicinity of the
33 241-C Tank Farm. The highest concentrations of 9Sr were consistently found at Site 2E17,
34 adjacent to the 241-C Tank Farm. The trend at these locations has been generally upward
35 since 1984. This is believed to be due to residual low-level contamination from the
36 241-C-151 Diversion Box incident which is discussed in detail in Section 2 . .2
37 (Schmidt et al. 1990).
38
39 In 1990, new soil sampling locations were established that are located close to areas of
40 known surface contamination. The locations of these new sites are shown on Plate 3. There
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1 are 18 new sample locations within or adjacent to the PUREX Plant Aggregate Area.
2 Currontly, no analyical data am avaiable for these now sample locatins.
3
4 4.1.1.3 Surface Water. No natural surface water bodies exist within the PUREX Plant
5 Aggregate Area. However, the manmade 216-A-29 Ditch, commonly referred to as Snow's
6 Canyon, formerly received a variety of wastes. The surface water and sediment within the
7 ditch were suspected to be contaminated. The site has recently undergone dramatic
8 change. In October 1991 the ditch was surface stabilized with gravel to grade and
9 surrounded with a light chain barricade, posted with underground contamination placards.
10 The 2O7-A nd -

12 ins reavawa lA
13
14n There are data for water quality in the 216-A-29 Ditch before it was stabilized. The
15 samples were taken weekly, composited, and analyzed monthly for total beta, total alpha,
16' 137Cs, and 9"Sr. The results are presented in Table 449J, in the form of maximum and
17'. minimum recorded levels. Judging from the maximum concentrations (as the minimum
1 levels were generally below detection) the radioactivities appeared to be trending downward.
19'
20r 4.1.1.4 Biota. Westinghouse Hanford and PNL have conducted various biota sampling
21, activities beginning in 1971 through 1988 inside and outside the Hanford Site. No upward
22 trends in radionuclide concentrations were detected for any of the wildlife species examined
230 . A significant downward trend was exhibited in many sample

y2anlts particularly "17Cs.

26- Three factors are believed to have contributed to the decline in concentration of these
27, radionuclides: the cessation of atmospheric testing, the 1971 shutdown of the last Hanford
28 reactor that discharged once-through cooling water to the river, and the reduction of
29>' environmental radionuclide contamination associated with some Hanford facilities and
30 operations.
31
32 Biota samples have been collected since 1978 from sixteen siteJK j within or
33 adjacent to the PUREX Plant Aggregate Area. Vegetation samples were collected from the
34 same locations as the grid soil samples described in Section 4.1.1.2 (Plate 3). Average
35 analytical results fem-19854hreugh4989Tr4m are compiled on Table ,%
36 d 4 The complete data set from this sampling is presented in Appendix A.2.
37
38 Vegetation samples have genem ~y-hadradionuclide concentrations that are slightly
39 elevated above regional background
40 since 19 (Schmidt et al. 1990). The most commonly detected radionulides include Be,
41 4"I,2 c, and "Ru. Grid site 2E29, south of the 202-A Building, has usually had the
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1 highest "Ru concentrations in the area. Thero have been no stisticly significant tronds in
2 vegettin radienudido conccntmticn shoc 1979 (Schmidt et al. 1990).
3
4 4.1.1.5 Vadose Zone. The extent of contamination in the vadose zone has been most
5 extensively studied by geophysical well logging. Geophysieal-wdll-lcggingTt 'iqu has
6 been conducted in the PURBX Plant Aggregate Area since the late 1950's. Gross
7 gamma-my logs have been used since that time to evaluate radionuclide migration in the
8 vadose zone beneath selected waste management units. However, very little gross gamma
9 data have been published. Table 4-42 lists all of the logs that were reviewed as part of

10 this study. The log interpretation generally consisted of identifying zones with anomalously
11 high gamma-ray counts that could be indicative of radionuclide contamination. The depths,
12 thicknesses, and intensities of these zones were then compared for logs from the same holes.
13 Any significant changes may be indicative of contaminant migration in the vadose zone.
14 Interpretations were complicated by the fact that logging equipment and procedures have net
15 been eensistent vedmade to nermal data coted at diffcrcn
16 timos mot with Thnited succoas, and guanttive infprtions wero nt
17 p&ssie-C s ny i a dadiz, p g og
18 The log interpretations are discussed in detail in Appendix A. The

oD 19 results of the log interpretations are also summarized with the appropriate waste management
20 units in Section 4.1.2.
21
22 Contaminant migration through the vadose zone is dependent upon a number of

0 23 properties, including chemical form of the waste, characteristics of the soil matrix, physical
24 properties of the vadose zone and the volume of liquid introduced to the soil column. The
25 interaction between waste form and soil characteristics is discussed in Section 4.2.2.1.4.
26
27 Waste management units that have received large volumes of liquid are more likely to
28 IaQ kaused subsurface contaminant migration. The potential for liquid wastes to

C.. 29 migrated through the vadose zone to the groundwater eaw-Te*J@ estimated by comparing the
30 volume of waste discharged at each waste management unit to the estimated pore volume in
31 the vadose zone soil column below the waste management unit. If the volume of liquid
32 discharged to the ground is greater4 than the soil column field capacity calculated us
33 0.1 as the standard-pore volume, then it is likely that wastewater would reach the
34 groundwater. These calculations are summarized on Table 4-41-3. They are based upon
35 several conservative assumptions: (1) the discharged water does not spread out laterally
36 from the point of discharge (i.e., the areav ' of affected vadose zone is equal to the
37 depth to groundwater times the plan view cross-sectional area of the base of the waste
38 management unit); (2) there is no significant change in liquid volume being introduced to the
39 soil column due to evapotranspiration er-pfeeipitae ; and (3) the average pere
40 ve ***§ of the soil column is between 0.10 and 0.30 (the upper and lower pere
41 volumes-estimates shown on Table 4-44-3|). If the amount of waste received was greater
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1 than theomost conativo pory vlume tpoity (0.1) thm{1fJj the waste management unit
2 was considered to have the potential to migrate to the groundwater. According to these
3 calculations, wenty-flve2M waste management units hadhave the potential for the migration
4 of liquid discharges to the unconfined aquifer- x W4p p a . Ti ly
5 _ak itacun n-terni drin wih a be ncrrigat alus whchreeie
6 0 A."'~ MOMSA

7
8 As discussed in Section 3.0, perched water zones may form locally under waste
9 management units with large liquid discharges. However, the occurrence of contaminated
10 perched water has not been documented in the PUREX Plant Aggregate Area (Baker et al.
11 1988).
12
13
14 4.1.2 SitSpecific Data
15
16N This section presents the site-specific data that are available for each waste management
17 unit and unplanned release. The units are discussed in the same groups as were presented in
1% Section 2.0. These groupings are useful because similar units tend to have similar types of
193 available data.

4.1.2.1 Plants, Buildings, and Storage Areas. The Grout Treatment Facility M is the
22t4 only structure within the PUREX Plant Aggregate Area to have site-specific data compiled
23 for it. TheGrout Tratmont Fa T has five locations for soil and vegetation sampling,
24 and two locations for TLD sampling. The greatest s radionuclides present in
25" the soil sampling were 'K at 15.1 pCi/g and "'Cs at 1.93 pCi/g (Table 4-8). The greatest
26 radionuclides present in the vegetation sampling were MK at 13.0 pCi/g, 7Be at 3.22 pCi/g,
27 and "Tc at 2.58 pCi/g (Table 4-11). The external radiation monitoring TLDs averaged 9-'
284 nd400, 1f4,d mrem/yr for 1990 (Table 4-7).
29~
30 4.1.2.2 Tanks and Vaults. The data available for the single-shell and double-shell tanks
31 generally include: inventory information, limited waste sampling, surface radiological
32 surveys, vadose zone well geophysics, and internal tank monitoring of chemical and physical
33 parameters. In the past, there has been less emphasis in characterizing the catch tanks,
34 settling tanks, and vaults, and little information is available regarding these units. The
35 following section is subdivided between single-shell and double-shell tanks, and other tanks -
36 to reflect this difference.
37
38 4.1.2.2.1 Single-Shell and Double-Shell Tanks. All of the single-shell and double-
39 shell tanks in the PUREX Plant Aggregate Area are located within the boundaries of the tank
40 farms (241-A, 241-AN, 241-AP, 241-AW, 241-AX, 241-AY, 241-AZ, and 241-C). The
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1 tank farms are characterized as an area of surface contamination and there is an area of
2 active surface migration on the northern end of the tank farm properties.
3
4 There are twelve TLDs surrounding some of the 241-A, fa,-A
5 niZ Tank Farms. The TLDs arc located nearest to the 241 A, AN, AW, AY, and
6 AZ Teank Farms. Four of the TLDs are located near the 241-A Tank Farm. The TLDs
7 stationed on the western margin of the 241-A Tank Farm averaged between 224 and 220
8 mrem/yr between 1985 and 1989 (Table 4-6). During the same period, the southern-most
9 station averaged 883 mrem/yr while the eastern-most station had the highest average of 2,585

10 mrem/yr. The monitoring period for 1990 saw a decrease in all stations with the exception
11 of the TLD station on the southern margin of the 241-A Tank Farm. This station showed a
12 slight average increase to 908 mrem/yr. These results are higher than any other monitoring
13 location in the PUREX Plant Aggregate Area. The high annual dose rate is probably
14 indicative of a combination of surface contamination in the tank farm area and some
15 emissions from the tanks themselves. The upper surfaces of tanks 241-A-101 through 241-
16 A-106 are all 2 m (7 ft) below grade so the waste contained within the tanks is largely, but
17 not entirely shielded from the ground surface. There are no TLDs stationed close to the 241-
18 APa 241-AX Tank Farm@ nor are there any near the 241-C Tank Farm.
19

r 20 Surface radiation dose rate surveys are also performed regularly over the tank farm
21 areas. The highest dese-mtesreadijg observed in the A tank farm during the September
22 1991 survey were 50,000 dis/min and 40 mrem/h over the 241-A-104 Single-Shell Tank and
23 50 mrad/h over the 241-A-101 Single-Shell Tank. The highest-dese-ate sMyOT
24 observed in the 241-AN Tank Farm was 20,000 dis/min between tanks 104 AN and 105 AN
25 24A 4 2 11 , and a contact reading of 50 mrem/h on the
26 ,05 S Tank. The 241-AP Tank Farm had its highest contact
27 reading on the 105-AP Valve Pit of 2.5 mrem/h. The 241-AW Tank Farm had two contact
28 readings of 40 mrem/h with the 1- 1 Me Tank and the exhaust

0' 29 filter. There was also a dose rate reading of 50,000 dis/min on the ground under the
30 deentrainer. The highest dose rate observed in the 241-AX Tank Farm was 20 mrem/h over
31 the 241-AX-103 Single-Shell Tank. The 241-AY Tank Farm had its highest reading of 70
32 mrad/h on the plastic wrapped raiser over the 101-AY Tank. The 241-AZ Tank Farm's
33 highest contact reading was 30 mrem/h on the 4O1-A2W4AZh k The
34 241-C Tank Farm had dose rates taken in the general area, on contact, and a scan at 0.3 m
35 (1 ft). The highest general area dose rate was 110 mrem/h near the 241-C-105 Single-Shell
36 Tank breather. The highest contact reading for the 241-C Tank Farm was 12 mrem/h on the
37 241-C-1 12 Single-Shell Tank observation port. The highest reading for a scan at 0.3 m (1 ft)
38 was <1.0 mrem/h. These data were compiled directly from the Supplemental Scheduled
39 Radiation Survey Reports kept at the Tank Farm Health Physics Department for the 200 East
40 Area.
41
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1 Several studies have been conducted to estimate tank contents and the probability of
2 their release to the environment. The primary potential release mechanisms are tank failure
3 and leaking, and the potential buildup and ignition of flammable material in the tanks. Three
4 of the six single-shell tanks in the 241-A Tank Farm, two of the four single-shell tanks in the
5 241-AX Tank Farm, and seven of the sixteen single-shell tanks in the 241-C Tank Farm have
6 failed in the past, so it seems likely that some of the remaining tanks will fail in the future.
7 Tank leaks are identified by monitoring liquid levels in the tanks and by running gamma logs
8 in the monitoring wells surrounding each tank. There is less concern of potential release
9 mechanisms for the double-shell tanks. All of them are of sound integrity. However, three
10 of the tanks are on a watch list for potential buildup and ignition of flammable material
11 (Hanlon 1992).
12
13 4-1-24-4--Inventory Studies. Chemical inventories for the single-shell tanks have
14Nx been modeled with the Tracks Radioactive Components (TRAC) computer code| develeped
15, by Westinghouse Hanferd. This program calculated tank inventories for 68 radioactive
16 constituents and 29 chemical constituents. The estimates were based on the historical records
17 of the quantities of material initially placed in the tanks from nuclear fuel production and
1' later modified by tank transfers and radioactive decay. General element solubilities and
I metal-complex formation interactions were also incorporated into the code. The TRAC
20" inventories, though recognized as having serious limitations, represent the best current
2 1 information on the contents of the single-shell tanks. The TRAC predictions for 14C, 137Cs,
22 "'Ba and uranium isotopes show the least agreement with other data sources.
230
24%, The TRAC inventory data are presented in Table 444M. These data are for the total
25 tank inventories and do not differentiate between drainable liquid and solids within the
26- single-shell tanks. As shown in Table 2-4, some of the nstabsbi ied tanks still
27-4 contain large volumes of liquid, drainable waste. It is the radionuclides that are partitioned
28 to this liquid phase that are of primary concern should a tank begin to leak. From a
29"A comparison of solid and liquid phase data presented in an earlier TRAC report, it appears
30 that 2Am, 14C, 135Cs, "7Cs, "Nb, "Tc, 79Se. and 90Sr are most strongly partitioned to the
31 liquid phase in the tanks and would be the most likely radionuclides, present at high
32 concentrations, to migrate in the event of a leak (Jungfleisch 1984).
33
34 44-2--AA-Tank Waste Sampling. Chemical sampling has been performed on some
35 of the tanks. The usefulness of these samples is very limited because: (1) very few
36 radionuclides or organic chemicals were analyzed; (2) material has been moved into and out
37 of the tanks; and 3) no attempt was made to collect samples that were representative of the
38 tank as a whole. Much of the sampling was done to characterize the chemical composition
39 of liquid that was to be sent through an evaporator.
40
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1 The available waste tank sampling data are summarized in Tables 4-44 through
2 4-24. Table 44-5f7 contains the results of analysis of supernatant liquid from Tak-241-
3 AX-102 I'"<Shel Tank. Based on available results, the solution contains chelating
4 compounds (>lOg/L total organic carbon, TOC) and transuranic (>100 nCi/g Pu + Am)
5 waste. The isotopes with the highest concentration present in the Tank241-AX-102 I -
6 $'M are "7Cs and "Sr. Table 446, shows the results of analysis of volatile priority
7 pollutants in vapor samples taken from tanks 241-C-101 and 241-C-102 K - l T .
8 The only analytes above detection level were benzene, tetrachloroethane, toluene, and 1,1,1-
9 trichloroethane. Table 4-41 contains the results of analysis of vapor samples and a liquid

10 sample from tank 241-C-103. The vapor samples only detected 1,1-D"ichioroethene,
11 Ttoluene, 1,1,1-trichloroethane and trichlorofluoromethane. No analytes were above the
12 detection limit for the liquid sample from tank 241-C-103. Tables 448 , 4-49, and
13 4-24 are results of an analysis of a core sample froisinglo-shou tunis 241-C-103, 241-
14 C-104, and 241-C-105 Si geTans respectively. These tables inelude the total,
15 maximum and dmiTables 4-24-k$ (McCown 1988) and 4-2g (Walker 1977)
16 show the results of an analysis of a sludge sampled from tanks iii' 241-C-l6 and 241-C-
17 1056 NSEanks, respectively. The sludge was analyzed for organics and
18 radionuclides. Finally, Table 4-2-3 shows the results of analysis from two double-shell
19 tanks, 241-AY-101 and 241-AZ-102.
20
21 ChWicail E1s6Ytta T e rhe psible a
22 g d . tant Th

S23 threaeferyde i x s v100gmnoe yrge ~sgnmin n O
24 greater than 3 wty.~~~~~ Noneqthe ingleshe r doule- shelltnsi upce fhvn

25 eryam probIN ,but va hg aas

-26 orwb 62%4~27 y 99 .Awi t 2t theU heparmnt
28 r mnk ing i d s r a 'e el 41 tuaicon, e p pta r , oa l u iescw r ga ic

29 cnetvhn o ois at typx resizatin rs frainand pas flnmalS29 Oyn% jp 0 %

30 sVe ank nthe 241
31 he ydoge ga wtch is241 A.401, 4Z&A*-4t1 2-AX--I0r Z4t7Ci03, 2 4 P 131 O0$*

2 241kC40&, 2 4I-C 09&i4t C-S 1 24 1,21A 0,21-N14 n 4 N1532 A ~ ,4 ~ %~X~'0 t~4
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37 s.hhw tch s f k .....d (4 .T ..Th& 24 C 1.

9 grn mlb) These tapnks have orai chemla0 ~b&whch a potenaiay tiiamma M n
40 mitrso rai Omatasmxdwt irt n1lritrate saIts c a fagrawK

41

WHC(PUREX-4)/9-29-92/03379A

4-13



I *a -.. r C -. .d.Jdth.a. *n.... .. ~.

DOE/RL-92-04

Draft B

1 41.2.3Chemlcal Explosion Potential. The two most sigifizant flammablo
2 mfatofials generated in IInfcrd single sholl and douiblo shel tankfi afe ferrocyanido and
3 hydrogen. Four of the 241 C Tank Farm tanks (211 C 108, 241 C 109, 2141 C 111, and
4 211 C 112) are suspected of having a ferrocyanide problema (Ilanlon 1992). A watch list ha
5 beon goncratod to mnitokr any inefroasing trends in tempnituroe. T1he monitoring of these
6 tanks inoludes fcrrzcyanidc quantity (g medc), estimated heat load and highest tomporatur
7 roading for the month. The hfighost temperature roadings ranged fromf 25 to 30 OG (78 to 27
8 03) and fenoceyanido quantity faniged from 9,000 to :70,000 g mobls. A watch list has also
9 bo gonoratod that frAk tanks accordinig to their potontial for flammable gas gonoration. Six
10 tankcs within the 241 A, 241 AN, and 241 AX Tank Pains arc en the hydrogen gas watc
11 list (211 A 101, 211 AN~ 103, 211 AN1 101, 211 AT 105, 241 AX~ 101, and 211 AX~ 103).
12 The siglo sheR tankcs had highest toinperaturo readings of 49 to 69 0C (120 to 156 0 9), anr
13 the double shel tankcs had *beghst tompomrer rcadings of 96 to 69 0CG (114 to 120 *ETh.
1477 tomporaturos fer the sigbo shel tanks aro on tho higher end of tho scale for the 23 tunics tha

15are monitorod. All sirc tanks a assumed to be of seund intogrity.
16
1Th 4--44--Vadose Zone Well Geophysical Logging. Most of the single-shell and
1&... double-shell tanks are surrounded by an array of vadose zone wells. Gamma logging is
19 performed on these wells on a regular basis to identify new tank leaks and to monitor the
2Vft migration of existing contaminant releases to the soil. Table 440~ summarizes the borehole
21 ., geophysical data available for each tank
22
23-07 4.1.2.2.1.5 ingle-Sheil and Double-Shell Tanks Unplanned Releases. There are
2 , five unplanned releases associated with the single-shell tanks in the 241-A, -AX, and -C
25 Tank Farms. There are no unplanned releases associated with the double-shell tanks. Four
26- of these unplanned releases resulted from tank leaks (UPR-200-E-125, -126, -136, and -137)
27N and one release occurred when an employee mistakenly pulled approximately 5 mn (15 ft) of a
28 contaminated electrode cable out of the 241-AX-104 Single-Shell Tank and set it on the
297> ground (UPR-200-E-1 19). Most of the available information on these releases is summarized
30 in Table 2-6. Cesium inventory data for each of the four tank leaks are summarized in Table
31 4-2 22, The vortical and latomil distributiont of ouch of the tank leab can: be estimated fromt
32 tho boroeholo geophysics data (Tablo 4 24).
33
34
35 4.1.2.2.2 Catch Tanksj and-VaultsifIf~tfu~i Very little data are available
36 for the catch tksLFor most units t&e total Voli of waste is known but there

5A A$

37 is no chemical or radiological information available. The vaults only transported waste;
38 therefore, there is--tLhlf volume, chemical, or radiological data available for these units.
39
40 41.221241 A 302A Catch Tank. Ths is an activo waste mnanagement unit. It is
41 ounotly roportod to contin 13,615 L= (3,605 gal of waste.
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1 4.1.22.2.2 241 A 302B Catch Tank. This is an inactiv waste inagoment unit. -- t
2 is currontly roported to contain 12,263 L (3,210 gal) of waste.
3
4 4.1.2.2.2.3 241 A 350 Catch Tank. Tha is an actv waste managomont unt.
5 Volumos were variable according to spcoiflc plant aperatins.
6

4 .1.2.2.2.4 241 A 417 Catch Tank. Tffis is an actv wso aaomn ui. ti
8 currontly rcportcd to- contain- 120,590 L6 (31,860 gal) of waste.
9

10 4.1.2.2.2.5 241 AN 152CT Catch Tank. This is an activ waste Mianagement unit.

12
13 4.1.2.2.2.6 241 C 301 Catch Tank. This is aa iaetive waste n4nagcmnt unit. Iti

14 oernty eeported to conain 12d0,50n L (31,860 gal) of waste.

~)16 01M~~t
17
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20 tM 1 cfn
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24
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33 199ia) Radings otside the fnc arawreu 4O 0,O...t/m Wid prvidedsomfe
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1 ?4.22.%44A f .ncwd th244
2 AQit ttin Ernic ere analze fo dionucld1 andfonTm astrnt@ r3
3aom ,xss t decd t 4UEN afC .
4
5 TreaWra w h fit Mi196U2o0-E od
6 WKt~
7 dtlte uron ing h244 AL44 taio OfrOctoe 15 94Ui-CDE0ocr
8 whncn~nndnws peddngaine renovtw lf sato. h7~

12
13
140 4.1.2.3 Crib and Drains. The types of information available for the cribs7 4 drains,-and
I dainf-ields include inventory data, radiological survey results, and borehole geophysical
16 A data. Soil, vegetation, and air monitoring data are generally unavailable for these waste
17 management units. Inventory and radiological information have largely been compiled from

the WIDS sheets (WHC 1991a) and the HISS database (DOE 1986) entries.
19-
20"' 4.1.2.3.1 216-A-1 Crib. This is an inactive waste management unit. It is currently
21, barricaded as a surface contamination site.
220
23 The inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in
24 Section 2.3.3.1, approximately 98,400 L (25,997 gal) of uranium waste was discharged to
25 the crib (DeFord 1991). The waste contained "7Cs, 1"*Ru, and "Sr. In 1984 a few spots
26' were found reading 90,000 ct/min. In 1990, 3,000 dis/min (beta) spots were found, but in
27.N 1991 a surface radiological survey showed the area to be below detection limits.
28
297 Grid sampling site 2E24 is near the 216-A-i Crib. This site was monitored for
30 external radiation, vegetation sampling, and grid soil sampling. The external radiation
31 monitoring TLDs averaged 111 mremlyr for 1985 to 1989 (Table 4-6). The greatest
32 &oncntrio~1iin oradionuclides present in the vegetation sampling were "K at 13.0 pCi/g, 7Be
33 at 3.23 pCi/g, and 106Ru at 2.25 pCi/g (Table 44-14). The greatest radionuclide
34 concentrations detected in the grid soil sampling were " 7Cs at 5.49 pCi/g, and 4K at 13.7
35 pCi/g (Table 4-8).
36
37 4.1.2.3.2 216-A-2 Crib. This is an inactive waste management unit. It is currently
38 marked as a M contamination site.
39
40 The inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in
41 Section 2.3.3.2, approximately 230,000 L (60,766 gal) of organic waste containing normal
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1 paraffim hydrocarbons and tributyl phosphate was discharged to the crib (DeFord 1991). The
2 radioisotopes thought to be present are "37Cs, 1'Ru, and 9Sr. The 1990 radiological survey
3 did not identify any areas of surface contamination at this site.
4
5 4.1.2.3.3 216-A-3 Crib. This is an inactive waste management unit. Inventory data
6 for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.3, the crib
7 received over 3,000,000 L (, 6 802 .,J gal) of waste containing 137Cs, 1 Ru, and "Sr.
8 The unit is monitored annually and no contamination was detected in the 1990 survey. The
9 unit received waste from silica-gel regeneration, uranyl nitrate hexahydrate, liquid waste,

10 liquid drainage, and heating soil condensate.
11
12 4.1.2.3.4 216-A-4 Crib. This is an inactive waste management unit. Inventory data
13 for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.4, the crib
14 received 6,210,000 L (1,640,68 gal) of laboratory cell drainage waste containing 13 Cs,
15 '"Ru, and "Sr. In-1958-t
16
17 T22oOEW 2 ad UN2-s
1819 I 195whnhecrib became plugged19 and flooded an area between the unit and the 291-A Stack, contaminating the ground surface..20 The czntmninatipn was rcmzvzd, and in a 1990 madicloizal survey surfazz ccntaminaticr
21 was net heztcj~2~~ .. 122 22 urig te etting of the 21 A- Ca- akGon otmnainu oSRhuk

,o 23
24
25 4.1.2.3.5 216-A-5 Crib. This is an inactive waste management unit. Inventory data

- 26 for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.5, the crib
27 received 1,630,000,000 L (430,64-72923 T,000, gal) of acidic waste containing "7Cs,
28 1 Ru, and 'Sr. Data from Wells 299-E24-1, 299-E24-56, 299-E24-57, and 299-124-58

a' 29 indicate that breakthrough to the groundwater could have occurred. In November 1983, the
30 unit was stabilized when PUREX Plant exclusion area fences were installed (WHC 1991a).
31 No contamination was detected in the 1989 radiological survey.
32
33 4.1.2.3.6 216-A-6 Crib. This is an inactive waste management unit. Inventory data
34 for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.6, the crib
35 received 3,400,000,000 L (898,282-,69t40, gal) of waste containing 13C0, 1"Ru,
36 and "Sr. The radiation zone denoting this siiecri was enlarged to include the contaminated
37 ground surface northeast of the unit.
38
39 This waste management unit has a-mewn-unplamied release- (UPR-200-E-21). It
40 was an overflow from the crib that contaminated the soil adjacent to the crib with unknown
41 beta/gamma reading to 500 mR/h. Almost two years later another knownne release
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I occurred7 (UPR-200-E-29). This release was also an overflow from the crib with unknown
2 beta/gamma with readings to 30 R/h at 1.2 m (4 ft). After both of these releases, the ground
3 was covered and the liquid level risers were filled with concrete. The valve station is
4 barricaded with surface contamination placards and the crib is posted with both surface and
5 underground radiation contamination signs. The 1990 radiological survey identified a new
6 area of contamination of 2,000 to 5,000 dis/min|TM 4M4 .
7
8 Grid sampling site 2E30 is just south of the 216-A-6 Crib. This site was monitored for
9 external radiation, vegetation sampling, and grid soil sampling. The external radiation
10 monitoring TLDs averaged 80 mrem/yr for 1985 to 1989 (Table 4-6). The greatest
11 ~4cqcentraton of radionuclides present in the vegetation sampling were '"K at 10.9 pCi/g, 'Be
12 at 1.5 pCi/g, and 1 6Ru at 1.73 pCi/g (Table 4-4-4). The greatest radionuclide
13 concentration detected in the grid soil sampling was 9K at 13.5 pCi/g (Table 4-8).
141

1 , Site 2B30- 2t is also near the 216-A-6 Crib where fenceline soil sampling was taken.
16 The radionuclide with the highest concentration was 4K at 14.3 pCi/g (Table 4-9).
1I%
1$ 4.1.2.3.7 216-A-7 Crib. This is an inactive waste management unit. The inventory
19 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.7, the
21P crib received 326,000 L (86,1290 gal) of waste expected to contain '"Cs, 1 Ru, and "Sr.
21, In 1990 and 1991, spots of contamination with readings up to 30,000 dis/min (beta) were
22 found % C 4 . The surface radiation is generally at background levels, but radioactive
23 tumbleweed are found occasionally.

25 4.1.2.3.8 216-A-8 Crib. This is an inactive waste management unit. The inventory
26" data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.8, the
27'4 crib received 1,150,000,000 L (303,8309,1-2-34, gal) of waste containing 1 Cs, 3H,
28 1"Ru, and ""Sr. In 1988, weeds with 500 to 20,000 ct/min, and soil with 400 to 70,000
2' ct/min, were found onsite. Contamination on risers was detected in 1990, but in 1991 the
30 risers were below detection limit. The site surface was stabilized in September 1990.
31 According to - ment milestone M-17-28, all discharge to the 216-A-8 Crib was
32 to cease September 1991. There shall be no further soil column discharge to this unit until
33 BAT/AKART is implemented. In the interim, effluent will be routed to the.double-shell
34 tanks. Following implementation of BAT/AKART and approval of the SQampling and
35 Agnalysis Pplan, discharge to the crib may resume if supported by the environmental impact
36 assessment agreed to by the Washington State Department of Ecology, Department of
37 Energy, and Environmental Protection Agency (Ecology et al. 1992).
38
39 External radiation monitoring was taken at two sites within the 216-A-8 Crib area.
40 From 1985 to 1989 the average TLD readings for site No. 1 was 106 mrem/yr, and for site
41 No. 2 was 124 mrem/yr (Table 4-6). In 1990 the sampling sites were designated as 216-A-8
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1 S and 218-A-8 E. The average TLD readings for 216-A-8 S was 106 mrem/yr, and for 216-
2 A-8 B was 121 mrem/yr (Table 4-7).
3
4 4.1.2.3.9 216-A-9 Crib. This is an inactive waste management unit. The inventory
5 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.9, the
6 crib received 981,000,000 L (259,48-9780 ®0 gal) of waste containing the following
7 radionuclides: 1' 7Cs, '"Ru, and 'Sr. The monitoring Wells 299- 24-3 and 299-g24-4
8 detected elevated radiation levels in 1963, yet by 1976 the radiation level was near
9 background. The April 1990 surface radiological survey found one spot with a level of

10 30,000 dis/min, which is an increase from 1989.
11
12 Grid sampling spite 2E23 is near the 216-A-9 Crib. This site was monitored for
13 external radiation, vegetation sampling, and grid soil sampling. The external radiation
14 monitoring TLDs averaged 103 mrem/yr for 1985 to 1989 (Table 4-6). The greatest
15 t i radionucides present in the vegetation sampling were '"Ru at 3.25 pCi/g,
16 and "Tc at 1.1 pCi/g (Table 4-11). The greatest radionuclide concentrations detected in the
17 grid soil sampling were '"Cs at 9.97 pCi/g, and "Sr at 2.2 pCi/g (Table 4-8).
18

CI 19 jnr s Oe, 4, U
20 Rees4N20E3 curdwe alaigtb udebra o he transg6 it tnpa bria
21
22 ATs cd
23
24 4.1.2.3.10 216-A-10 Crib. This is an inactive waste management unit. The inventory
25 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.10, the
26 crib received a total of 3,210,000,000 L (848,08454400,000 gal) of waste containing
27 2"Am, '"Cs, 3H, 1291, 47Pm, "Pu, 2"Pu, 214Pu, RRu, and "Sr. Surveillance information

C4 28 suggests that since the beginning of 1984, 'H concentrations beneath the site have been
29 increasing for the first time since PUREX resumed operations. Nitrate concentrations have
30 also been continually increasing since March 1984, tripling since September 1985.
31 Measurements of alpha radiation in well number 299-E24-02 have increased sixfold since
32 September 1985, and are presently twice the "8 U concentration limit. The nitrate level is
33 currently fluctuating at about five times the drinking water standards since June 1985.
34 However, no surface contamination was identified by the 1990 radiological survey.
35
36 External radiation monitoring was taken at two sampling sites within the 216-A-10 Crib
37 area and at one site near the crib, Site 2E29. From 1985 to 1989 the average TLD readings
38 for Site No.1 was 88 mrem/yr, Site No.2 was 82 mrem/yr, and Site 2E29 was 80 mrem/yr
39 (Table 4-6). In 1990, only Sites No.1 and No.2 were sampled for external radiation. The
40 average TLD readings for 216-A-10 No.1 was 99 mrem/yr, and for 216-A-10 No.2 was 107
41 mrem/yr (Table 4-7).
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I Sampling sSite 2E29 also had vegetation sampling and grid soil sampling. The greatest
2 concentfion radionuclides present in the vegetation sampling were "K at 14.9 pCi/g, and

3 "Ru at 3.33 pCi/g (Table 4-44). The greatest radionuclide concentrations detected in the
4 grid soil sampling were OK at 15.4 pCi/g, and ' 7Cs at 2.62 pCi/g (Table 4-8).
5
6 4.1.2.3.11 216-A-21 Crib. This is an inactive waste management unit. The inventory
7 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.11, the
8 crib received a total of 77,900,000 L (20,581,242 gal) of sump waste and cell drainage
9 expected to contain 1mCs, 106Ru, and 'Sr. The unit was taken out of service in June 1958 for
10 six months when a v 4dclay distribution pipe failed. The waste volume and waste
11 inventory indicate breakthrough to groundwater has most likely not occurred. However,
12 direct contamination was identified on the riser closest to the crib vent during the 1990
13 radiological survey. The contamination level was 15,000 dis/min (beta-gamma).

16
15 4.1.2.3.12 216-A-24 Crib. This is an inactive waste management unit. The inventory
16' data for this unit are summarized in Table 2-2 and 2-3. As detailed in Section 2.3.3.12, the
1 k crib received 820,000,000 L (216,644,650 gal) of condensate from the waste storage tanks in
18 the 241-A and 241-AX Tank Farms containing 137Cs, 'ORu, and 9Sr. Because of inadvertent
lr use, the radionuclide inventory is unknown for 1967 through 1979. In September 1990 the
2Q surface of the waste management unit was stabilized. Thz crib adjcina the are of unplann
21 rola m 3N 2 E U56r.
22

24 foun durngan eavato to ensoiltnear thecrnb. Unnw eagmm edns254
29 o ,00 tmn e maurd(lC19
26-
27 Sampling of rabbitbrush plants for radioactivity on the 216-A-24 Crib detected higher
20 concentrations of primarily 137Cs than other plant parts. Concentrations of 137Cs in leaves
29,,> averaged 145 nCi/gDW and those for 'Sr averaged 0.316 nCi/gDW. Cesium-137 was
30 detectable in the upper 1 cm (0.3 in.) of soil; however, at the 15 cm (6 in.) depth, 137Cs was
31 not detectable. Consequently, deep excavation may not be required for decontamination
32 (Klepper et al. 1979).
33
34 Some insect and mammal samples collected on the crib contained 137Cs. Those insect
35 species associated with a rabbitbrush shrub containing 7Cs and its litter showed higher
36 levels of 1 Cs than other wider-ranging species caught in pitfall traps and by hand. Mammal
37 samples of pocket mice indicated detectable amounts of 137Cs with 70% of the total body
38 burden in the muscle and skeleton (Klepper et al. 1979).'
39
40 Data from wells 299-E26-2,-3,-4,-5, and -7 indicate that breakthrough to groundwater
41 could have occurred from the first and second sections of the unit. Prior to 1988, radiation
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1 surveys identified brush with up to 30,000 ct/min (beta). Since then, the crib area has
2 generally been below detectable limits. The unit was surface stabilized in 1988.
3
4 Grid sampling site 2E18 is just west of the 216-A-24 Crib. This site was monitored
5 for external radiation, vegetation sampling, and grid soil sampling. The external radiation
6 monitoring TLDs averaged 111 mrem/yr for 1985 to 1989 (Table 4-6). The greatest

7tratiV n radionuclides present in the vegetation sampling were 9K at 14.5 pCi/g, and
8 1Be at 2.63 pCi/g (Table 4-44). The greatest radionuclide concentrations detected in the
9 grid soil sampling were 'K at 15.1 pCi/g, and ' 7Cs at 6.24 pCi/g (Table 4-8).

10
11 There are also two fenceline soil sampling sites near the 216-A-24 Crib. Site A-TF-E2
12 is northwest of the crib and Site A-TF-E3 is just west of the crib. The radionuclides with
13 the highest concentrations at Site A-TF-E2 were 1 7Cs at 7.29 pCi/g, and "K at 13.9 pCi/g.
14 The radionuclides with the highest concentrations at Site A-TF-E3 were ' 7 Cs at 10.3 pCi/g,
15 and 9K at 15.1 pCi/g (Table 4-9).
16
17 4.1.2.3.13 216-A-27 Crib. This is an inactive waste management unit. The inventory
18 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.13, the
19 crib received 23,200,000 L of waste expected to contain 137Cs, 'mRu, and "Sr. *Data from
20 Wells 299-E17-2 and 299-E17-3 indicate that breakthrough to groundwater has not occurred
21 at this site and the 1990 radiological survey did not detect any contamination (WHC 1991a).
22

. 23 4.1.2.3.14 216-A-30 Crib. This is an $active waste management unit. The inventory
24 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.14, the
25 crib received over 7,000,000,000 L (1,849,405,548 gal) of waste containing "Am, 3 Cs,

- 26 3H, 147 Pm, 23 pU, 16Ru, "Sn, and 9Sr. During the winter of 1971 to 1972, an alkaline
27 deposit formed over the surface of the crib. It appeared to be a salt deposit condensing out
28 of vapors being emitted from the unit through the porous soil. In June 1972, the ground was

a% 29 covered with layers of sand and plastic. A surface radiological survey in 1990 did not find
30 any evidence of radioactivity above detection limits.
31
32 External radiation monitoring was performed at two sites within the 216-A-30 Crib
33 area. From 1985 to 1989 the average TLD readings for Site No.1 was 87 mrem/yr, and for
34 Site No.2 was 84 mrem/yr (Table 4-6).
35
36 4.1.2.3.15 216-A-31 Crib. This is an inactive waste management unit. The inventory
37 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.15, the
38 crib received 10,000 L (2,642 gal) of neutral organic waste from the 202-A Building. The
39 waste was expected to contain "7Cs, 16Ru, and "Sr. The waste inventory and the waste
40 volume indicate that no breakthrough to groundwater has occurred and no surface
41 contamination was detected during the 1988 radiological survey.
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1 4.1.2.3.16 216-A-32 Crib. This is an inactive waste management unit. The inventory
2 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.16, the
3 crib received approximately 4,000 L (1,057 gal) of waste expected to contain less than 1 Ci
4 total beta activity ;( 4 99a. There was intent to dispose of 246,025 L (65,000 gal) of
5 50% Sol"r (a band -f keresene)kerosene diluent in this crib. To this date, this proposed
6 disposal has not been confirmed as having taken place and there will be no future disposal of
7 waste to this crib. The 1990 radiological survey failed to identify any contamination at this
8 unit.
9
10 4.1.2.3.17 216-A-36A Crib. This is an inactive waste management unit. The
11 inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section
12 2.3.3.17, the crib received 1,070,000 L (282,695 gal) of ammonia scrubber waste. The
13 waste was expected to contain '37Cs, 1"Ru, and "Sr. The site was deactivated soon after
14N initial operation when it became too radioactively contaminated for further use. Data from
l5., monitoring wells indicate breakthrough to the groundwater could have occurred at this unit
16 (Fecht et al. 1977). The 1990 radiological survey did not identify any area of contamination.
17
lb 4.1.2.3.18 216-A-36B Crib. This is an inactive waste management unit. The
19 inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section
2d 2.3.3.18, the crib received 317,000,000 L (83,751,651 gal) of waste expected to contain
21n 2 4 'Am, 137CS 3H, 2HPu, MIPu, i'Ru, 1"Sn, and "Sr. The waste, ammonia scrubber distillate
22 (ASS) as, came from the PUREX fuel-element decladding operations. The crib operated
23' until 1987 when sampling and analysis of the A*Ds d"stJMM confirmed the
24-,# presence of ammonium hydroxide in concentrations exceeding the State of Washington
25 Department of Ecology Dangerous Waste Regulations (Chapter 173-303 Washington
26- Administrative Code, WAC). The criteria for waste designation is WAC 173-303-070.
27 N Since then no waste has been discharged to the crib.
28
24 Table 4-267 shows data collected from three groundwater sampling locations, included
30 is organics, pH, alkalinity, conductivity, 3H, cations, and anions. Highest concentrations
31 found in the groundwater were calcium, potassium, sodium, silicon and nitrate (Buelt et al.
32 1988).
33
34 Table 4-2929 is a list of the waste inventory for the 216-A-36B Crib. The inventory
35 includes volume, Pu, BIeta, "Sr, '0Ru, 137Cs, and 2U for 1966 through 1972 and 1981
36 through 1987, excluding 1982. Over the years the quantities of radionuclides have had a
37 decreasing trend. Table 4-29A shows the average concentrations of radiological parameters
38 for PUREX ammonia scrubber waste effluent and groundwater near the 216-A-36B Crib
39, from 1983 to 1987. Two monitoring wells were sampled for total alpha, total beta, 'H, 90Sr,
40 "7Cs, '0Ru, 'Co, uranium, and nitrate. The concentrations generally increased from 1984
41 to 1985 and then began to decrease again. Table 4-29 shows groundwater parameters
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1 measured in Wells 299-E17-5 and 299-E17-9. The parameters measured far included
2 ammonia, fluoride, nitrate, pH, TOC, chloride and conductivity. Most of the ammonia and
3 fluoride readings were below detection, nitrate ranged from 89.5 to 261.0 / and TOC
4 ranged from 0.414 to 0.763 pMjWii (WHC 1988b).
5
6 Data from Well 299-E17-05 shows total alpha and total uranium concentrations are two
7 times the concentration limit from "U. However, concentration of isotopes are below
8 concentration limits. There is an increasing trend in 3H since August 1984, and NO3 from
9 June 1984 to February 1985. Nitrate currently fluctuates around two times the drinking

10 water standards. However, no surface contamination was detected during the 1990 survey.
11
12 External radiation monitoring was performed at two sampling sites within the 216-A-
13 36B Crib area. In 1990 the average TLD readings for Site No.1 was 100 mrem/yr, and for

M 14 Site No.2 was also 100 mrem/yr (Table 4-7).
15
16 on "IN UT 098 rpa1 r e UN2E3 *rff Mth iId

N 17 &H A*ib p takPes a br waste co9@attin tiss
18 proucts as indvenety rei.se ~thrpvgh the rent atte sanlng shiack pyer $u area 818 Y ea sIR " '

19 8 ( x . e r 4 h KHC 991a n t
20 unpanrreai ak - s A
21 shak.A ITentymopen2 4 3$tami anjjphe
22 blctpoe y(0f ratinw eagnar ig -- o-a-t yximumte f the

S23
24
25 4.1.2.3.19 216-A-37-1 Crib. This is an inactive waste management unit. The
26 inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section
27 2.3.3.19, the crib receives process condensate from the 242-A Evaporator. The 1990 annual
28 radiological survey indicates a total volume of 377,000,000 L (99,603,699 gal) of waste
29 received by the crib. The waste contains 2'Am, "7Cs, 3H, 129I, 47Pi, 239pU, 1 0 6Ru, 13 Sn,
30 and "Sr. Data from Well 299-E25-19 detected an increase in beta activity (excluding
31 tritium) over the last seven monthot 9, but limits have not been exceeded. Tritium
32 showed a decrease from April to October of 1985. The November t sample was twice as
33 high as the previous month and has shown an increase since then. Nitrate remains between
34 two and four times the drinking water standards. Well 299-E25-20 shows that a decreasing
35 trend of 3H has been exhibited since February 1985. In August 1986 nitrate remained
36 between three and five times the drinking water standard. A surface radiation survey did not
37 detect any contamination (WHC 1991a). The crib surface is moderately covered with deep
38 and shallow rooted vegetation.
39
40 External radiation monitoring was performed at one sampling site within the 216-A-37-
41 1 Crib area. From 1985 to 1989 the average TLD reading was 87 mrem/yr (Table 4-6).
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1 4.1.2.3.20 216-A-37-2 Crib. This is an Ractive waste management unit. The
2 inventory data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section
3 2.3.3.20, the crib received 1,090,000,000 L (287,978,864 gal) of waste expected to contain
4 24Am, 1"Cs, " 7pm, 2 9Pu, 10Ru, "'Sn, and 9Sr. The radionuclide inventory has been
5 included in the inventory for the 216-A-30 Crib since the fourth quarter of 1983. The 1991
6 radiological survey found contamination at levels of 500 dis/min (alpha) and 200 dis/min
7 (beta). The WIDS harfiz indicato th the 1990 radiation survey results were below
8 detection limits (WHC 1991a).
9
10 External radiation monitoring was performed at one sampling site within the 216-A-37-
11 2 Crib area. From 1985 to 1989 the average TLD reading was 88 mrem/yr (Table 4-6).
12
1% 4.1.2.3.21 216-A-38-1 Crib. This crib was never activated. It is discussed in detail
14 in Section 2.3.3.21. It was intended to receive the liquid waste discharged to the 261-A-10
15r Crib.

1 4.1.2.3.22 216-A-39 Crib. This is an inactive waste management unit. The inventory
18) data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.22, the
I6 crib only received 20 L (5.3 gal) of floor drainage waste. The waste is expected to contain

2"- Cs.
21'
22 4.1.2.3.23 216-A-41 Crib. This is an inactive waste management unit. The inventory
23 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.23, the
2V crib received 10,000 L (2,642 gal) of drainage waste from the 296-A-13 Stack. The waste is
25 slightly acidic and expected to contain less than 1 Ci total beta activityj(WH C 9t) Exact
26 location of this site has not been confirmed; several temporary buildings are located in the
2,74 vicinity of the crib at the present time.

29 4.1.2.3.24 216-A-45 Crib. This is an inactive waste management unit. The inventory
30 data for this unit are summarized in Tables 2-2 and 2-3. As detailed in Section 2.3.3.24, the
31 1990 survey indicates that this unit has received a total of 103,000,000 L (27,212,682 gal) of
32 process condensate waste. The waste contains 1"Am, '37Cs, 3H, 129j, 147Pm , 238p, 23Pu,

33 24 1 N, 'ORu, ""Sn, and "Sr. The 1990 radiological survey did not identify areas of
34 contamination at this site.
35
36 4.1.2.3.25 216-A-11 French Drain. This is an inactive waste management unit. It
37 received a total of 100,000 L (26,420 gal) of drainage waste expected to contain less than 50
38 Ci total beta activity (W C 1 The f9ren)h dain xtnd 9 m (30 ft) deep i9t) the
39 ground and-is-0.8-m-(2.5-ft-in-diametcr.The PNL Hazardous Ranking System Migration
40 Score for this drain is 1.04. The 1990 radiological survey did not identify any surface
41 contamination.
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1 4.1.2.3.26 216-A-12 French Drain. This is an inactive waste management unit. It
2 received a total of 100,000 L (26,420 gal) of drainage waste expected to contain less than 50
3 Ci total beta activity ( 19 ) The unit is 10 m (33 ft) deep and 0.8 (2.5 ft)
4 diometer-There has been no contamination detected or any change in activity between the
5 1987 survey and the 1988 survey.
6
7 4.1.2.3.27 216-A-13 French Drain. This is an inactive waste management unit. As
8 detailed in Section 2.3.3.27, it received a total of 100,000 L (26,420 gal) of seal water
9 expected to contain less than 1 Ci total beta activity QWH 19 The drain extends 5.5 m

10 (18 ft) deep into the ground and is 0)r.'The base of the drain is in
11 common with the underground radiation zone associated with the 216-A-35 French Drain.
12 The 1990 survey did not detect any surface contamination.
13
14 4.1.2.3.28 216-A-14 French Drain. This is an inactive waste management unit. It
15 received 1,000 L (305 gal) drainage waste containing less than 1 Ci total beta activity(wH
16 ||| The dinis placed to a depth of 8.8 m (29 ft) and the exavat extends bew the
17 bottom of the pipe 1.5 M (5 A). The 1990 radiological survey identified spots of 56,000
18 dis/min (alpha) and 20,000 dis/min (beta) direct contamination. Smearable contamination of
19 700 dis/min (alpha) was also detected.
20
21 4.1.2.3.29 216-A-15 French Drain. This is an inactive waste management unit. It
22 received 10,000,000 L (2,642,008 gal) of drainage waste containing less than 50 Ci total beta
23 activity (WHCt991a). This unit is also registered as an underground injection well. The
24 drin is 13 m (41 ft) decp and 1.2 m (4 ft) in diameter. The drain also includes an inlet pipe
25 entering at 10 m (33 ft) below grade and a 5 em (2 in.) riser etending 1.2 m (4 ft) above
26 gnader-No surface contamination was detected during the 1988 annual radiological survey.
27
28 4.1.2.3.30 216-A-16 French Drain. This is an inactive waste management unit. It
29 received 122,000 L (32,232 gal) of waste expected to contain less than 10 Ci total beta
30 activity (WC . The drain is 5.1 m (17 ft) deep and 1.1 m (3.5 ft) in diameter9.
31 Currently there is no piping, or other surface feature, to indicate the location of this drain.
32
33 4.1.2.3.31 216-A-17 French Drain. This is an inactive waste management unit. It
34 received 60,000 L (15,852 gal) of waste expected to contain less than 1 Ci total beta activity
35 (WCThe site is 5.1 m (17 ) deep with a 1.1 m (3.5 ft) diameter. Te site also
36 ha 10 m (4 in.) inlet pipe 0.6 m (2 ft) long, and an overflow pipe leadig to the 216 A
37 16 Freneh Drain.
38
39 4.1.2.3.32 216-A-22 French Drain. This is an inactive waste management unit. It
40 received 10,000 L (2,642 gal) of drainage containing less than 1 Ci total beta activity,
41 The site is made u of two 10 em (4 in.) effluent pies; one is veical, the eth
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1 enters horizontaly 2.4 in (8 ft) below gradc. The vertical pipe is not visible from grdo.
2 The 1988 radiological survey did not detect any surface contamination or any change from
3 the last survey in 1987.
4
5 The 216-A-22 French Drain has one unplanned release associated with it: UPR-200-E-
6 17. The release occurred when a crib inlet failed and contaminated the soil on top of the
7 crib. The waste type and amount deposited during the spill is unknown.
8
9 4.1.2.3.33 216-A-23A French Drain. This is an inactive waste management unit. It
10 received 6,000 L (1,585 gal) of waste expected to contain less than 50 Ci total beta activity

11 ( CTh unit is 4 (13 ft) d9)p and 1.1 m (3.5 ft) in diameter. Tho si
12 has a earben steel vent rcr extending from the top to 0.9 m (3 f above grudo, and an
13 iiilot pipe entefing at 2.7 ma (9 ft) Molw grado.
140
1j, 4.1.2.3.34 216-A-23B French Drain. This is an inactive waste management unit. It
I6 received 6,000 L (1,585 gal) of waste containing less than 5 Ci total beta activityt
I7'- 1I. The unit is 2.1 m (-7 R) deop with a 1.1 m (3.5 ft) diameter. The sito alIso contains
1 , an iltpp neiga . 9f)blwgae
19
20r 4.1.2.3.35 216-A-26 French Drain. This is an ractive waste management unit. The
21.., unit has been receiving floor drainage containing less than 1 Ci of total beta activity
22 1~i.The drain is accossed by a subsurfaco feeder pipe and is eenstructed 1.6 m (15 ft)
230 dop with 1.2 m (4 R) diameter. The 1990 radiological survey did not identify any surface
24. contamination.
25
26- 4.1.2.3.36 216-A-26A French Drain. This is an inactive waste management unit. It
2 7 N has received 1,000 L (304.8 gal) of waste containing less than 1 Ci total beta activity,
28 1991a). The construction design is the same as the 216-A-26 French Drain. The 1990
29" radiological survey did not identify any surface contamination. This unit cannot be
30 distinguished from the 216-A-26 French Drain from indications at the surface.
31
32 4.1.2.3.37 216-A-28 French Drain. This is an inactive waste management unit. It
33 has received 30,000 L (7,926 gal) of waste. Tho unit is 3.4 m (H A) deep with a gmdo

35 pefcratzd pipe extonding horizontaly 1.2 m (4 ft) below grade.
36
37 In 1981, the center of the unit was excavated and disposed of prior to installation of a
38 PUREX Plant security system. After the security system was installed and the unit backfilled
39 to grade, no posting or identification markers were placed at the french drain. Currently, the
40 french drain is inside a posted surface contamination area immediately north of the uranyl
41 nitrate hexahydrate tanks and south of the security fence. The 1988 survey did not identify
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1 any surface contamination at this unit. However, during the 1990 radiological survey direct
2 readings of 10,000 dis/min (beta-gamma) and 2,300 dis/min (alpha) were identified.
3
4 4.1.2.3.38 216-A-33 French Drain. This is an inactive waste management unit. It
5 was designed to receive bearing cooling waste from the 291-A-1 Stack electrical exhaust
6 fans. However, no coolant was ever used; therefore, no waste was ever discharged to this
7 unit. The french dain is 1.8 m (6 f) in diameter and has a depth of 3.7 m (12 f). At 1.5
8 m (5 i) below grade there is a 5 em (2 in.) inlet pipe entering the u The 1990
9 radiological survey did not detect any contamination at this french drain.

10
11 4.1.2.3.39 216-A-35 French Drain. This is an inactive waste management unit. It
12 received 10,000 L (2,642 gal) seal cooling water from the air sampler vacuum pumps in the
13 202-A Building. The waste is expected to contain less than 1 Ci total beta activity (WZ

N 14 %.The unit is 1.9 mn (16 ft) deep and 1.8 m (6 ft) in diameter. There is an inlet pipe
15 leeated 3.2 m (10.5 f) below grade. This unit was a replacement for the 216 A 13 renek

r. 16 Draim-The drain is marked by a large diameter yellow concrete pipe with a "confined
17 space" warning posted; however, there are no identification posts. It is assumed-to-b as in
18 the same rdielegieal-uni as the 216-A-13 French Drain. No

0 19 contamination was detected in the 1990 radiological survey.
20
21 4.1.2.3.40 216-C-8 French Drain. This is an inactive waste management unit. It
22 received an unknown volume of ion-exchange waste from the 271-CR Building. The waste
23 is expected to contain less than 10 Ci total betas (.HC.1 T t)
24 diameter by 2.4 m (8 ft) leng cencrete culvert placed veflienily 1.2 m (4 ft) below grade.

C"! 25 The culvert is in a 1.9 m (16 if) deep excavation. The drain also has an inlet pipe from the
__26 271 C Building. Currently, the drain is marked by a gooseneck pipe in a 3 x 3 mn (10 x 10

27 if) area stabilized with -san. The 1988 survey identified 2,000 ct/mmn contamination on the
C!28 surface. The sitefrtio ii was surface stabilized in April 1991 and is posted

29 "Underground Radioactive Material."
30
31 4.1.2.4 Reverse Wells. Well 299-E24-11i is the only injection well in the PUREX Plant
32 Aggregate Area. It is located just west of the 216-A-38-1 Crib and has similar functions to a
33 reverse well. It is an inactive waste management uidt that is 4.6 m (15 Af) deep, has 32
34 observation wells, and has a 5,678 L (1,500 gal) mixng tank. The unit received eleven
35 3,785 L (1,000 gal) injections of uniform solutions of calcium chloride, calcium nitrate and
36 selected tracers composed of '1Cs and 'Sr. The well was built for testing purposes only and
37 was never activated to accept waste from any operations on the Hanford Site. Since-the-wel
38 was not used as a waste disposal site, 4j& analytical data are available.
39
40 The arca is enclosed within the PLTUEX surfface contaminated a-rea, which is paved with
41 asphalt or covered with gravel. Two enclosures are present at the well site; one light chain
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1 cnclcsurc mffrked with suffacz contamnination, and one mnarked undzrground ccntaminaticnl,
2 enclesing a vodical pipe assumed to be the injectien well vand ene monitering well. Well
3 drilled fer mnitoing the injccticn wdll arc marked by 15.2 cma (6 in.) tall pipes with Ato
4 eaps-
5
6 4.1.2.5 Ponds, Ditches, and Trenches. The PUREX Plant Aggregate Area has two
7 ditches, 216-A-29 and 216-A-34, and four trenches, 216-A-18 through -20 and 216-A-40. A
8 series of sediment and vegetation samples have been analyzed from these waste management
9 units.
10
11 4.1.2.5.1 216-A-29 Ditch. This is an inactive waste management unit. The siteMi
12 was surface stabilized in October 1991. The depth of the ditch varies from 0.6 to 4.6 m (2
13 to 15 ft). This unit receives discharge from PUREX Plant chemical sewer that is-|
iW composed of acid fractionator condensate, demineralizer recharge effluents, nonprocess steam
14' condensate, and chemical storage tank overflows. The waste from the PUREX Plant iswa
16 directed to the 216-B-3-3 Ditch which leads to the 216-B-3 Pond, which is active. The flow

rates my-vyvard from approximately 378 to 5,290 Lmin (100 to 1,400 gal/min).
M&' Average flow s-ws about 970 galmin (3,670 U/7in)k (7 gO mi)

Discharges of sodium hydroxide and sulfuric acid solution occurred on a daily basis until
20 February 1986.
21-
22, Known and potential discharges include demineralizer regenerant, oxalic acid, nitric
23 acid, hydrogen peroxide, calcium nitrate, potassium permanganate, sodium carbonate
2#'! solution, hydrate solution, potassium hydroxide, sodium nitrate, sodium hydroxide, cadmium
25 nitrate, and hydrazine. The majority of these discharges were Comprehensive Environmental
26 Response, Compensation and Liability Act (CERCLA) reportable releases. The document
274 216-A-29 Ditch Preliminary Closure/Post-Closure Plan has a table of a single sampling

2 period of organics and inorganics in the PUREX chemical sewer (DOE/RL 1987). These
could possibly have been in the discharge to the 216-A-29 Ditch.

30
31 The U.S. Department of Energy, Richland Operations Office (DOE/RL) has a plan to
32 administer the unit so that any future releases are within acceptable limits and will not harm
33 the public or the environment. The general closure plan involves several steps, some of
34 which have already been initiated as a demonstration of DOE/RL intent. The general steps
35 are the following:
36
37 (1) Discontinue discharges of hazardous materials to the facility
38
39 [2) Sample site soils and sediments
40
41 (3) Analyze soil and sediment samples for hazardous components
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1 t4) Close facility under Resource Conservation and Recovery Act (RCRA)
2 (inventory removal/decontamination or alternate closure option).
3
4 Within the 216-A-29 Ditch area surface water sampling and aquatic vegetation sampling
5 was conducted. The surface water sampling looked for total beta, total alpha, 1"Cs, and
6 9"Sr. From 1985 to 1990 the majority of the readings were below detection limit (Table 4-
7 10). The aquatic vegetation sampling was conducted from 1985 to 1989 and looked for the
8 following radionuclides: 214Bi, "1Cs, 2 12Pb, 214Pb, 23Pu, 1"Ru, 12Sb, 9OSr, 2O1Tn, and U. The
9 highest readings were Cs at 36 pCi/g, 23Pu at 8.3 pCi/g, i'Ru at 280 pCi/g, and 12 Sb at

10 19 pCi/g.
11
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S23 snpngocation that cofrlates t6 he 16 29 Dtc is sape ocation .Apen3&
24
25
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31
32 4.1.2.5.2 216-A-34 Ditch. This is an inactive waste management unit. The ditch
33 contains an inlet pipe which is placed 0.6 m (2 ft) below grade. This unit has been
34 designated as an underground contamination site. p

36
37 4.1.2.5.3 216-A-34 Trench. This is an inactive waste management unit. The trench
38 is 4.6 m (15 ft) deep. The trench received the depleted uranium waste from the cold start-up
39 run at the 202-A Building. It was surface stabilized in September 1990.
40 hs T s2 d2 T r e d a tal
41 SUR_ , , p utium s m
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2 caaiywsrahd(_C19a.Ttec a s,,rf acstbiizd i ptmbr19
3
4 4.1.2.5.4 216-A-19 Trench. This is an inactive waste management unit. The trench
5 is 4.6 m (15 ft) deep. The trench received contact condenser cooling water via the 216-A-34
6 Ditch and the depleted uranium waste from the cold start-up run at the 202-A Building.
7 ymsd

8~8 contaihnn nita mCs, 'R, 1Sr phoimad grbss urniunt The treztl was
9 4ectiated hv§p~ reigteoe-rudppn n akiln h caa i lferth

10 _

11 gggg
12
13 4.1.2.5.5 216-A-20 Trench. This is an inactive waste management unit. The trench
14) is 4.6 m (15 ft) deep. The trench received the 241-A-431 Building contact condenser cooling
1 . water via the 216-A-34 Ditch, and the depleted uranium waste from the cold start-up run at
16~ the 202-A Building. This unit received the same waste as the 216-A-19 Trench. Th

16 cnann nirt , s,_ Ru, "r, ptnund gas ani. Te ten wa19 :eatia;e;b: rmovntth vrrud pipng adbcfil h excavation aterthe
2jn etme 90
22
230 4.1.2.5.6 216-A-40 Trench. This is an inactive waste management unit. This trench
24t is 4.9 m (16 ft) deep. The unit contains three large sealed bladders designed for storing
25 effluents. A pipe runs through the trench horizontally 3.7 m (12 ft) below grade. The
26- trench received the diverted cooling water and steam condensate from the 244-AR Vault.
2 7- Gaffenlyr-the dit is enclosed within a box-wire fence. and scvcral tumbleweeds
28 fill the diteh bettem.
29'
30 TA Tn s r.
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32
33
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1 4.1.2.6 Septic Tanks and Associated Drain Fields. None of the septic tanks and drain
2 fields are thought to have received any hazardous waste so there is no significant sampling
3 information available.
4
5 4.1.2.6.1 2607 EA Septic Tank and Drain Field. Ths uint is still activ an~
6 reeeives 0.06 m-(2 ) of sanitay wastewater and sewag per day. It is not thought to hav
7 rocoived any hazardous waste and no choicial or madiologieal data arc availablo.
8
9 4.1.2.6.2 2607 EC Septic Tank an& Drain Field. TWs unit is still activo an

10 rcccivcs a estmated 0. -(46-) of sanit wastewater ad sewage per day. It is not
11 £hou&h to have rocoived any hazarudous waste and no chemical or madiological data arc-
12 available-
13

- 14 4.1.2.6.3 2607 ED Septic Tank and Drain Field. Ths uni is still acte an
15 roccives an estlimated 0.28 mfal 10ft 1) of sanit' wastewater and sewage per day. It is not
16 thought to have reccived any hazardous wastc and noe choical or madielogioal dataar

0o 17 available.
18

0 19 4.1.2.6.4 2607 EC Septic Tank. Ths unit is stl aetivo and rcccivza an estufnatod
20 0.-1-m-(6 ft-) of sanit wastewater and sewage per A It is no thoht to have recoived

0 21 any hazardous waste and no chemical or raiological data arc available.
22

O 23 4.1.2.6.5 2607 EJ Septic Tanfk. This unit is stiff setivo and reezivo-s an zstimntaz
24 0.3-ma-(44-9) of santr wastewater and sewage per day. it is not thoght to havA
25 rcccivcd any hazardous waste and no chemical or radiological data arc availabl.
26
27 4.1.2.6.6 2607 E7L Septic Tank. This unit is still activo and rcccivcs an estinmated 7.9
28 m -(279-fe-) of sanitary wastewater and sewage per day. It is net though to have rzccived

0' 29 any hazardous waste and no chemical or radiological data arc available.
30
31 4.1.2.6.7 2607 E6 Septie Tank and Drain Rid. This unit is still acte and rcv
32 an estimated 43.5 m!-(-1536-f) of sanry wastewater and sewage per day. Itis not
33 thought to have r..cdved any hazardous waste and no chemaical or adiologic-al dat-a Ar
34 available
35
36 4.1.2.7 Transfer Facilities, Diversion Boxes, and Pipelines.
37
38 _hmia inen*r$oi vg taton *n air dt r o axlab16 fOrItheeUniUEs4 9 .LvJo
39 4v
40
41
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1 No chomical or radiological data arc availabic for the divorsion boxes in the PURLEX Plant
2 Aggregato Area. Some of the process sower linoes are thought to have leaked; hcwevcr, no
3 iffventory or sampling data are available to estimate the magnitude of these leaks.
4
5 Th0 41A 2 Dveso BTh efu nlne eeae soitdwt tO
6 SeptemberVP .190 e'ag fro th dies* bxcamnda *area shws * th
7 21. 11

9 Eaopeator sA
10 tdidmv cohnetiOt.4Tht tnmnin csedo nown Qta am wh zeag
11 ...... .. r dGeneral

13 Melas W UN -E-31 rd h dvsw Im lekdh w mi
14\ Jositd ofkonbt/aim ihrig fr m 40,0 tyao,00ctin ite

16' ngnide owi an erased to A,0 tmn(H 91) nlne ees N
190E6 ocre nppumberyi, 182whe wi pra *tmntonfrnte21 5

22 OnDiversion b oxmtl 241 mI 151, has to unphedrelese oiateith it.sAsuddle
239C ofkcon tanatedliui waitsovrednea rm the dieton box. tMere Tde tainatid

2'l rgrdng ths epe unedrle is in S e ectonaiatd2.3.10.dlvesan ta d

26

30 -f

2ad2

2 x
2T 241 CisOEa hN
2 EO 9d

33 s x.

34

42 nOdne diverion 2Rt 4ay sxgnficantned Mrae Hafd wit
41
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5
6 rsuiainwssfieett frecnaintdaroti og gaps inkthe divCLIin bcqx
6
7

9 9 cotamnaton sprrad rom he'24 vrscthtveritn B&xTecnamnto onitdo
10 uknwi2 adxpsr srRnni 4 e

1 dwversinbx(H 91) h fetdaeswr 4 hrdeotmmnated t ackgroun
12 d ls rd
13
14 OnPa REea N. 2i Ei2 dbt, weu k
15 &icoerdna he 4t4PZ.-5 Piverx&n Box TiVe souce ash d eneWobe tefee
16 at rm he4-w Sngl-SheTk h 'dk

O 17 h ace p ASwArn
18 d g nip em usat .
19
20 4Ce.N he d... v yij

2w adabre far this unit. Ralgclsreso h ntidct otmntdppn n22TO& 0kth
23 . rn.sd 2 A2
24
25

- 26 4.1.2.8 Basins. There are two retention basins in the PUREX Plant Aggregate Area. Most
27 of the data available for the basins are summarized from WIDS (WHC 1991a).
28

a' 29 4.1.2.8.1 207-A Retention Basins. Thi ese-arepsa active waste management
30 units. The rztention-baainsceA.rW are constructed to a depth of 2.1 m (7 ft). No inventory
31 data are available for these-ss . In the past they havet Whas generally received only
32 low-level waste, steam condensate and process condensate from the 242-A Evaporator.
33
34 4.1.2.8.2 216-A-42 Retention Basin. This is an active waste management unit. The
35 retention basin is constructed to a depth of 7 m (23 ft). No inventory data are available for
36 this unit. The basin receives chemically or radioactively contaminated diversions from the
37 PUREX chemical sewer line, cooling water line, and steam condensate discharge.
38
39 if N 6m 194 I re _61ti OU)a
40 s gsstg ,rk Y / w e g s a *
41
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1 4.1.2.9 Burial Sites. There are five burial grounds and one burning pit in the PUREX
2 Plant Aggregate Area. Most of the data available for the burial sites and burning pit are
3 summarized from WIDS (WHC 1991a).
4
5 4.1.2.9.1 200-E Burning Pit. This is an inactive waste management unit. It is
6 reported to have received 1,500 m3 (52,972 ft3) of construction and office waste, paint
7 wastes, and chemical solvents. There are three areas within the burning pit that are
8 designated as areas of surface contamination and one area warning of asbestos in the middle
9 of the basin. There is a an area roped off with a sign labeled "RCRA Waste Site." This
10 enclosure marks the location of a single detonation event in 1984, used to dispose of a
11 quantity of unstable liquids. The chemicals detonated include:
12
13 Butoxyethanol 19 L (5 gal)
14 Dioxane 0.95 L (0.25 gal)
15 1,4Pioxane 1.25 L (0.33 gal)
16 Hydrogen Peroxide 11.36 L (3.00 gal)
1k0 Isopropyl Ether 8 L (2.1 gal)
18 Methyl Ethyl Ketone 0.18 L (0.05 gal)
1s Phosphoric Acid 189 L (50 gal)
2P9 Polyethylene Glycol Monoethyl Ether 0.95 L (0.25 gal)
21 Sodium Azide 0.47 L (0.12 gal)
22
23a! This unit has twon unplanned release associated with it: UN 200 B 62 and UPR-
2t 200-E-106. Unplanned release UPR-200-E-106 consisted of contaminated paper towels from
25 the control laboratory with radiation readings as high as 2.5 R/h found at the burning
26- ground.
27
2P Site 2E12 is just west of the 200-B Burning Pit. This site was monitored for external
29>' radiation, vegetation sampling, and grid soil sampling. The external radiation monitoring
30 TLDs averaged 89 mrem/yr for 1985 to 1989 (Table 4-6). The greatest conENttn
31 radionuclides present in the vegetation sampling were 9K at 10.6 pCi/g, 1Be at 1.85 pCi/g,
32 and "Sr at 1.75 pCi/g (Table 4-11). The greatest radionuclide concentrations detected in the
33 grid soil sampling were 9K at 11.9 pCi/g, and "Cs at 13.6 pCi/g (Table 4-8).
34
35 4.1.2.9.2 218-E-1 Burial Ground. This is an inactive waste management unit. The
36 unit is made up of fifteen 61 m (200 ft) long trenches, all have been filled to ground level
37 since 1974. The trenches were filled with cinders from the 200 East Power Plant and then
38 covered with coarse gravel and backfilled in an attempt to stabilize the site. In October 1981
39 the entire surface of the unit was covered with a minimum of 46 cm (18 in.) of clean
40 overburden and revegetated.
41
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1 The unit received about 3,030 m3 (107,003 ft3) of both mixed fission products and
2 transuranic (TRU) dry waste. This waste is expected to contain '7Cs, i'Ru, and 'Sr. The
3 1990 annual radiological survey identified weeds in the southeast corner of the site that were
4 contaminated to a level of 5,000 ct/min.
5
6 UPR-200-E-53. The 218-E-1 Burial Ground has an unplanned release associated with
7 it, UPR-200-E-53. The release occurred during a burial operation when contamination was
8 spread by uncovering previously buried waste at the south end of a waste trench in the burial
9 ground.- The release had unknown beta/gamma contamination with readings to 150 mR/h.

10 Currently, there are no signs indicative of an unplanned release.
11
12 4.1.2.9.3 218-E-8 Burial Ground. This is an inactive waste management unit. The
13 unit is constructed to a depth of 4.6 m (15 ft) with an unknown number of backfilled

in 14 trenches. The burial ground received mixed fission products and transuranic waste,
15 including repair and construction wastes from the 293-A Building and the PUREX Plant new
16 crane addition. The unit received 2,265 m3 tof waste expected to contain "Cs,

Co 17 1'Ru, and "Sr. On February 21, 1979, residue from broken tumbleweeds blown in along

18 the west boundary line of this site were found to be reading greater than 100,000 ct/min
19 beta/gamma activity.

Mo 20
21 4.1.2.9.4 218-E-12A Burial Ground. This is an inactive waste management unit.
22 The site is constructed to a depth of 4.9 m (16 ft) with 28 dry waste burial trenches.

' 23 Operational experience has shown that the backfill was substantially less than the present
24 requirement of 1.2 in (4 ft). Some waste was visible at the surface prior to stabilization
25 efforts. The unit is designated as an area of underground contamination and surface
26 contamination.
27,
28 The wastes received by the trenches included dry waste packaged in cardboard boxes

0 29 and plastic bags, and acid-soaked material. The total volume of waste received by the burial
30 ground is 15,249 rn3 (538,511 ft) containing '"Cs, '"Ru, and "Sr. The 1990 survey
31 detected unidentified contamination in small areas reading 20,000 dis/min and contaminated
32 tumbleweed up to 40,000 dis/min.
33
34 4.1.2.9.4.1 Unplanned Releases UrR 200 E 24 and UFR 200 E 30. The 218-E-12A
35 Burial Ground has two unplanned releases associated with it. Unplanned release UPR-200-E-
36 24 occurred on June 17, 1960 when a burial box collapsed during burial operations, causing
37 spotty ground contamination from the burial ground to the east area perimeter fence, a
38 distance of about 3.2 km (2 mi). The contamination had unknown beta/gamma readings up
39 to 2,000 mR/h at the site. Average radiation level inside the burial ground fence was 30
40 mR/h at 10 cm (4 in.). Unplanned release UPR-200-E-30 occurred on April 20, 1961 when
41 another burial box collapsed during burial operations spreading contamination throughout the
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1 burial ground. The contamination had unknown beta/gamma with readings up to 500 R/h.
2 The unit was stabilized immediately after the burial and the trench involved was backfilled.
3
4 4.1.2.9.5 218-E-12B Burial Ground. This is an active waste management unit. The
5 burial ground is divided into two general sections, north and south. The southern section
6 contains an eastern portion that is stabilized with soil and designated as an area of
7 underground contamination. A barrier with surface contamination warning signs extends
8 along the road separating the northern and southern portions of the burial grounds. One of
9 the trenches in the northern portion contains Navy reactor compartments that contain lead
10 shielding with an anticipated minimum life expectancy for containment of 300 yjAr. The
11 burial ground is partially stabilized.
12
13 Grid sampling site 2E5 is near the 218-E-12B Burial Ground and sampling site 2E11 is
1 just north of the burial ground. These sampling sites were both monitored for external
15 radiation. However, only Site 2E11 also had vegetation sampling and soil sampling
16' performed. The external radiation monitoring TLDs averaged 94 mrem/yr for Site 2E5 and

716 100 mrem/yr for Site 2E11 from 1985 to 1989 (Table 4-6). The greatest quantity of
18 radionuclides present in the vegetation sampling were 2 .Pb at 0.93 pCi/g and 2.Pb at 2.0
19' pCi/g (Table 4-11). The greatest radionuclide concentrations detected in the grid soil
29, sampling were '7Cs at 11.9 pCi/g, and "Sr at 1.92 pCi/g (Table 4-8).
21
22' 4.1.2.9.6 218-E-13 Burial Ground. This is an inactive waste management unit. This
2 3 _n was an unplanned site constructed to a depth of 2.4 m (8 ft). In August 1966, this unit
24 received broken pieces of contaminated concrete from a pipe trench, which were left in the
2 5M excavation hole and buried following repair to the piping at that location. The unit contains
26.- less than 1 Ci fission products. The contaminated soil volume is estimated at 184 m3 (6,498
27 ft) with an overburden soil volume of 175 rn3 (6,180 ft3).
2 8N
293., 4.1.2.10 Unplanned Releases. There is very little chemical or radiological data available
30 for any of the other unplanned releases. Any information which was found is summarized in
31 Table 2-".
32
33
34 4.2 POTENTIAL IMPACTS TO HUMAN HEALTH AND TEE ENVIRONMENT
35
36 This preliminary assessment is intended to provide a qualitative evaluation of potential
37 human health and environmental hazards associated with the known and suspected
38 contaminants at the PUREX Plant Aggregate Area. The assessment includes a discussion of
39 release mechanisms, potential transport pathways, develops a conceptual model of human
40 and environmental exposure based on these pathways, and presents the physical, radiological,
41 and toxicological characteristics of the known or suspected contaminants.
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1 In developing the conceptual model, potential exposures to groundwater have not been
2 addressed in detail. Since migration to groundwater is the primary route for potential future
3 exposures to many of the chemicals disposed of at the Hanford Site, this pathway (i.e., travel
4 time, receptors) will be addressed in the 200 East Groundwater AAMSR.
5
6 It is important to note that these evaluations do not attempt to quantify potential human
7 health or environmental risks associated with exposure to PUREX Plant Aggregate Area
8 waste management unit contaminants. Such a risk assessment cannot be performed until
9 additional waste management unit characterization data are acquired. Risk assessment

10 activities will be performed in accordance with the Hanford Site Baseline Risk Assessment
11 Methodology document (DOE/RL 1992b) being prepared in response to the Tri-Party
12 Agreement M-29 milestone. This methodology incorporates the requirements established in
13 the Risk Assessment Guidance for Superfund (EPA 1989a) and the EPA Region 10

- 14 Supplemental Risk Assessment Guidance for Superfund (EPA 1991a).
15
16 The ability of this qualitative assessment to address potential environmental and
17 ecological risks is severely constrained by the relative lack of data regarding potentially
18 exposed biotic populations and exposure pathways. As discussed in Section 3.6, past studies
19 of biota have been mostly conducted on a site-wide basis and do not provide useful data to
20 evaluate the potential impacts of the PUREX Plant Aggregate Area. The extent of PUREX
21 Plant Aggregate Area biota sampling has been limited to vegetation sampling (Section
22 4.1.1.4). The role of biota in transporting contaminants through the environment is
23 discussed in the sections that follow, and biota are included as receptors in the conceptual
24 model. However, the assessment of potential ecological risks associated with biota exposure
25 to PUREX Plant Aggregate Area contaminants is currently constrained by the lack of data.
26 This data gap is addressed in Section 5.0, and is discussed further in Section 8.2.3.
27
28 4.2.1 Release Mechanisms
29
30 The PUREX Plant Aggregate Area waste management units can be divided into two
31 general categories based on the nature of the waste release: (1) units where waste was
32 discharged directly to the environment; and (2) units where waste was disposed of inside a
33 containment structure and bypassed an engineered barrier to reach the environment.
34
35 In the first group are those waste management units where release of wastes to the soil
36 column was an integral part of the waste disposal strategy. Included in this group are tile
37 fields, septic system drain fields, ditches, french drains, seepage basins, cribs without liners,
38 reverse wells, and some disposal trenches. Also in this group are unplanned releases that
39 involved waste material released to the soil. For this group of waste management units, if
40 discharges to the unit contained contaminants of concern, it can be assumed that soils
41 underlying the waste management unit are contaminated. The first task in developing a
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1 conceptual model for these units is to determine whether contaminants of concern are
2 retained in soil near the waste management unit, or are likely to migrate to the underlying
3 aquifer and then to receptor points such as drinking water wells or surface water bodies.
4 Factors affecting migration of chemicals away from the point of release will be discussed in
5 the following section.
6
7 In the second group are waste management units that were intended to act as a barrier
8 to environmental releases. Included in this group are burial grounds containing drums or
9 other containers, cribs with membrane liners, vaults, tanks, waste transfer facilities, and
10 unplanned releases that occurred within containment structures. Waste management units that
11 received only dry waste could also be included in this category, since the potential for wastes
12 to migrate to soils outside of the unit is low due to the negligible natural recharge rate in the
13 200 Areas at the Hanford Site. For these waste management units, the first consideration to
I be addressed in developing a conceptual model is the integrity of the containment structure.
15--
16 The ability of this report to evaluate the efficacy of engineered barriers is limited by
l1 the lack of vadose zone soil sampling data and air sampling data for many waste management
18_ units. Available sampling information for the waste management units and unplanned
19 releases has been summarized in Section 4.1. The data indicate that membrane liner systems
20 used in waste management units with significant liquid inputs (e.g., 216-A-40 Trench) were
21^ ineffective in preventing releases to the subsurface.
22
2P ' The efficacy and integrity of concrete liners (e.g., 216-A-42 Retention Basin) and steel
241 tanks (vaults) have not been determined. For those units that received only dry wastes, such
25 as gloves, pumps, contaminated dirt, and process equipment, the potential for release is
26 expected to be low. However, small amounts of liquid wastes enl, lab wastes) are known to
27 have been disposed of in these waste management units, and early disposal records (prior to
2g about 1968) are incomplete. Thus, releases from these structures to the surrounding soil are
29 possible.
30
31 In addition to evaluating releases to the subsurface, the conceptual model must address
32 the potential for releases to air and, for radionuclides, the potential for direct irradiation. All
33 units have some type of barrier to releases to the surface; however, barriers can fail over
34 time or may not be designed to prevent migration by certain transport pathways (e.g.,
35 volatilization).
36
37
38 4.2.2 Transport Pathways
39
40 Transport pathways expected within the PUREX Plant Aggregate Area are summarized
41 in this section, including:
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1 * Drainage and leaching from soil to groundwater
2
3 * Volatilization from wastes, surface water, and shallow soils
4
5 * Wind erosion of contaminated surface soils
6
7 * Deposition of fugitive dust on soils, plants, and surface water
8
9 - Uptake from soils and surface water by vegetation

10
11 * Uptake by animals via direct contact with soils or surface water or ingestion of
12 soils, surface water, vegetation, and other animals
13

a- 14 a Direct exposure to radiation.
15
16 In addition, transport within the saturated zone and subsequent release to groundwater

to 17 wells or to effaite-surface water (i.e., the Columbia River) is of potential concern, but will
18 not be addressed in this document; since this topic will be the focus of the 200 East
19 Groundwater AAMSR.

Mo 20

!21 Following transport, exposure may occur through the following pathways:
22
23 * Inhalation or volatilized contaminants or suspended particulates

N 24
25 * Ingestion of contaminants in soils, vegetation, or animals

- 26
27 * Direct dermal contact with contaminants in soils
28

O 29 * Direct exposure to radiation.
30
31 4.2.2.1 Transport from Soils to Groundwater. Soil is the initial receiving medium for
32 waste discharges in the PUREX Plant Aggregate Area, whether the release is directly to soil
33 or through failure of a containment system. Several factors determine whether chemicals that
34 are introduced into the vadose zone will reach the unconfined aquifer, which lies at a depth
35 of approximately 601I m (200 ft) below ground surface. These factors are discussed in the
36 following sections.
37
38 4.2.2.1.1 Depth of Release. W 'a", g,
39 management units that released wastes at a greater depth below the surface are-men
40 Wielyava hi p to contaminate groundwater than waste management units where
41 the release was shallow. T 299 E24 H! hjcctizn Well is a pdma example of a dep
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1 rcleasc at the PURfl Plant Aggfgatc Mca. However, sinco the injcction well ot
2 roccived test soltions and did not recoivo waste, it is not suspected of tasprting
3 eentaninants to the groundwatcr. Othor poasibic contrbutors t rr unit
4 with nembranes, such as the 216 A 10 Crib which is beicved to hae relased effluont ty

7
8 4.2.2.1.2 Liquid Volume or Recharge Rate. For waste constituents to migrate to the
9 underlying water table, some source of recharge must be present. In the PUREX Plant
10 Aggregate Area, the primary source of moisture for mobilizing contaminants are waste
11 management units that discharge liquid waste to the soil column and, to a much lesser extent,
12 precipitation recharge. As discussed in Section 3.5.2, a number of studies have estimated
13 natural precipitation recharge in a range from 0 to 10 cm/yr (0 to 4 in./yr), depending
id primarily on surface soil type, vegetation, and topography. The upper value in the range
15. was a computer model generated estimation rather than actual measurement. The actual
16 natural precipitation recharge for the PUREX Plant Aggregate Area is likely to fall at the
1? lower end of this range. Gravelly surface soils with no or minor shallow-rooted vegetation
18, appear to facilitate precipitation recharge. One modelling study (Smoot et al. 1989) indicated
19 that some radionuclide ("'Cs and I'Ru) transport could occur with as little as 5 cm/yr (2
2(r in./yr) of natural recharge. However, other researchers (Routson and Johnson 1990) have
21e% concluded that no net precipitation recharge occurs in the 200 Areas, particularly at waste
22 management units that are capped with fine-grained soils or impermeable covers.
230
24N! With respect to artificial recharge, some waste management units (e.g., the 216-A-6
25 Crib) were identified in which the known volume of liquid waste discharged substantially
26 exceeded the total estimated soil pore volume present below the footprint of the facility. In
2N this case, the moisture content of soil below the waste management units likely approached
2 saturation during the periods of use of these facilities. Because vadose zone hydraulic
2 conductivities are maximized at water contents near saturation, the volume of liquid
30 wastewater historically discharged to the waste management units probably enhanced fluid
31 migration in the vadose zone beneath these units.
32
33 L - rv dsa me sa

36
37 Contaminants that are not initially transported to the water table by drainage may be
38 mobilized at a later date if a large volume of liquid is added to the unit. In addition, liquids
39 discharged to one unit could mobilize wastes discharged to an adjacent unit if lateral
40 migration takes place within the vadose zone. There are no known cases of this occurring in
41 the PUREX Plant Aggregate Area waste management units, although the potonti exists. An
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1 example of this process occurred at the 216-U-16 Crib in the U Plant Aggregate Area, where
2 lateral migration of acidic waste above a caliche layer mobilized radionuclides 1Low the
3 216-U-1 and 216-U-2 Cribs (Baker et al. 1988).
4
5 4.2.2.1.3 Soil Moisture Transport Properties. The moisture flux in the vadose zone
6 is dependent on hydraulic conductivity as well as gradients of moisture content or matrix
7 suction. Higher unsaturated hydraulic conductivities are associated with higher moisture
8 contents. However, higher unsaturated hydraulic conductivities may be associated with fine-
9 grained soils compared to coarse-grained soils at low moisture contents. Because of the

10 stratified nature of the Hanford Site vadose zone soils and the moisture content dependence
11 of unsaturated hydraulic conductivity, vertical anisotrophy is expected, i.e., vadose zone soils

12 are likely to be more permeable in the horizontal direction than in the vertical. This vertical
13 anisotrophy may reduce the potential for contaminant migration to the unconfined aquifer.

-14
15 4.2.2.1.4 Retardation. The rate at which contaminants will migrate out of a complex
16 waste mixture and be transported through unsaturated soils depends on a number of

(0 17 characteristics of the chemical, the waste, and the soil matrix. In general, chemicals that

0 18 have low solubilities in the leaching fluid or are strongly adsorbed to soils will be retarded in

19 their migration velocity compared to the movement of soil pore water. Studies have been
M20 conducted of soil parameters affecting waste migration at the Hanford Site to attempt to

21 identify the factors that control migration of radionuclides and other chemicals. Recent
22 studies of soil sorption are summarized in Serne and Wood (1990). Some of the processes

"023 that have been shown to control the rate of transport are:
!24
25 * Adsorption to Soils. Most contaminants are chemically attracted to some degree
26 to the solid components of the soil matrix. For organic compounds, the

N27 adsorption is generally to the organic fraction of the soil, although in extremely
28 low-organic soils, adsorption to inorganic components may be of greater

029 importance. Soil components contributing to adsorption of inorganic compounds
30 include clays, organic matter, and iron and aluminum oxyhydroxides. In general,
31 Hanford surface soils are characterized as sandy or gravelly with very low
32 organic content (less than 0.1%) and low clay content (less than 12%) (Tallman et

33 al. 1981). Thus, site-specific adsorption factors are likely to be lower, and rate

34 of transport higher, than the average for soils nationwide.
35
36 * Filtration. Filtration of suspended particulates by fine-grained sediments has

37 been suggested as a mechanism for concentration of radionuclides in certain
38 sedimentary layers. This finding suggests that migration of suspended
39 particulates may be an important mechanism of transport for poorly soluble
40 contaminants.
41
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1 * Solubility. The rate of release of some chemicals is controlled by the rate of
2 dissolution of the chemical from a solid form. The concentration of these
3 chemicals in the pore water will be extremely low, even if they are poorly
4 sorbed. An example cited by Serne and Wood (1990) is the solubility of
5 plutonium oxide, which appears to be the limiting factor controlling the release of
6 plutonium from waste materials at neutral and basic pH.
7
8 e Ionic Strength of Waste. For some inorganics, the dominant mechanism leading
9 to desorption from the soil matrix is ion exchange. Leachate having high ionic
10 strength (high salt content) can bias the sorption equilibrium toward desorption,
11 leading to higher concentrations of the contaminant in the soil pore water.
12
13 * Waste pH. The pH of a leachant has a strong effect on inorganic contaminant
14", transport. Acidic leachates tend to increase migration both by increasing the
15 solubility of precipitates and by changing the distribution of charged species in
16- solution. The exact impact of acidic or basic wastes will depend on whether the
170 chemical is normally in cationic, anionic, or neutral form, and the form that it
I% takes at the new pH. Cationic species tend to be more strongly adsorbed to soils
19 than neutral or anionic species. The extent to which addition of acidic leachate
20,' will cause a contaminant to migrate will also depend on the buffering or
21, rneutralizing capacity of the soil, which is correlated with the calcium carbonate
21 (CaCO3) content of the soil. The soils in the Hanford formation beneath the
23,0 PUREX Plant Aggregate Area generally have carbonate contents in the range of
24 0.1 to 5%. Higher carbonate contents (20 to 30%) are observed within the Plio-
2Y Pleistocene caliche layer.
26-
27, Once the leaching solution has been neutralized, the dissolved constituents may
28 reprecipitate or become reabsorbed to the soil. Observations of pH impacts on
29>' waste transport at the Hanford Site include:
30
31 * The remobilization of uranium beneath the 216-U-1 and 216-U-2 Cribs in
32 the U Plant Aggregate Area is believed to have occurred in part because of
33 this introduction of low pH solutions.
34
35 * Leaching of americium from the Z Plant Aggregate Area 216-Z-9 Trench
36 sediments was found to be solubility controlled and correlated to solution
37 pH.
38
39 4.2.2.1.5 Complexation by Organics. Certain organic materials disposed of at the
40 PURBX Plant Aggregate Area are known to form complexes with inorganic ions, which can
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1 enhance their solubility and mobility. Tributyl phosphate is the primary organic complexing
2 agent disposed of at the PUREX Plant Aggregate Area.
3
4 4.2.2.1.6 Contaminant Loss Mechanisms. Processes that can lead to loss of
5 chemicals from soils, and thus decrease the amount of chemical available for leaching to
6 groundwater, include:
7
8 0 Radioactive Decay. Radioactivity decays over time, generally decreasing the
9 - quantities and concentrations of radioactive isotopes.

10
11 * Biotransformation. Microorganisms in the soil may degrade organic
12 contaminants such as kerosene and inorganic chemicals such as nitrate.
13
14 * Chemical Transformation. Hydrolysis, oxidation, reduction, radiolytic
15 degradation, and other chemical reactions are possible degradation mechanisms

- 16 for contaminants.

0 17
18 0 Vegetative Uptake. Vegetation may remove chemicals from the soil, bring them

o 19 to the surface, and thereby introduce them to the food web.
20
21 0 Volatilization. Organic chemicals and volatile radionuclides can be transported
22 in the vapor phase through open pores in soil either to adjacent soil or to the

,o 23 atmosphere. These volatilized compounds could include acetone, radon (a decay
24 product of uranium), and tritium (HTO in tritiated water). Some elements
25 (mainly fission products such as iodine, ruthenium, cerium, and antimony) are

- 26 referred to as "semivolatiles" because they have ailesser tendency to volatilize.
27
28 4.2.2.2 Transport from Soils and Surface Water to Air. Transport of contaminants from

c3 29 waste management units to the atmosphere can occur by means of vapor transport or by
30 fugitive dust emissions.
31
32 Vapor transport may occur from waste management units where volatile organics (e.g.,
33 acetone or volatile radionuclides [14C, "CO 2 , "1 , or 3H]) have been released. Transport
34 mechanisms include evaporation/volatilization diffusion down a concentration gradient, and
35 gas-driven flow. Situations where the latter process may occur include production of
36 methane gas from degradation of organic compounds in soil, or production of hydrogen and
37 oxygen gases by radiolytic hydrolysis of water.
38
39 In order for fugitive dust emissions to occur, contaminants must be exposed at the
40 surface of the waste management unit. A number of mechanisms could lead to exposure of
41 contaminants in soil-covered waste management units. These mechanisms include uptake by
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I vegetation, transport by animals, disniption of the waste management unit (e.g., cave-ins at
2 cribs), and wind erosion. Wind erosion can strip off surface soil and uncover waste
3 materials. This mechanism has been identified as an ongoing problem in some of the waste
4 management unit areas. The processes by which biota may expose contaminated soils are
5 discussed in Section 4.2.2.4.
6
7 The PUREX Plant Aggregate Area has been suspected of contributing to the overall
8 fugitive dust emissions at the Hanford Site. A I mi) area just northeast of the
9 northeast corner of the 200 East Area is posted for contamination from windblown vegetation
10 . that has jumped the fence. The nearest upwind sources for this contamination would be the
11 PUREX burial grounds.
12
13 4.2.2.3 Transport from Soils to Surface Water. The only surface water available in the
14- PUREX Plant Aggregate Area is at the 216-A-29-2iteh and the 207-A Retention Basins.
it.. The 216 A 29 Ditch has been active since 19554 And has received waste liquids from a varicty
16 efsources(Section41). The portio of
1i- perimeter fene has recently Transport of contaminants
18.-1 to surface water bodies outside of the PUREX Plant Aggregate Area via groundwater
19 discharge and deposition of fugitive dust on water bodies are the primary pathways of
24" potential concern for surface water effects. Groundwater discharge will be addressed in the
2Ln 200 East Groundwater AAMSR.
22
29 4.2.2.4 Transport from Soils and Surface Water to Biota. Biota, plants and animals,
247v have the potential for taking up (bio-uptake), concentrating (bioaccumulating), transporting,
25 and depositing contamination beyond its original extent. Transfer from one species to
26- another in the food chain is also-possible because of predation. The possibility of these
2RM processes contributing significantly to the transport of contamination from the PUREX Plant
28 Aggregate Area waste management units, or resulting in damage to affected ecosystems, is
20-" unclear. The currently available data, as described in Sections 3.6 and 4.1 are too general
30 and do not adequately evaluate biotic transport or ecological risk. This data gap is discussed
31 further in Sections 5.0 and 8.0. The future acquisition of additional data will be guided by
32 the requirements for human health and ecological risk assessments in the Hanford Baseline
33 Risk Assessment Methodology (DOE/RL 1992c) being prepared in response to milestone M-
34 29.
35
36 4.2.2.4.1 Uptake by Vegetation. Release of radioactivity to the surface by growth of
37 vegetation is an ongoing problem at PUREX Plant Aggregate Area waste management units.
38 Roots of sagebrush and other native species can take up radionuclides from soils below the
39 surface and transport these chemicals to the foliage. Wind dispersal of portions of the
40 contaminated vegetation, or entire plants (tumbleweeds) can lead to transport of contaminants
41 outside of the unit. Westinghouse Hanford has an ongoing vegetation control (herbicide
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1 application, reseeding with shallow-rooted vegetation, and mechanical removal) and
2 radiological survey program to prevent radioactivity from being transported by this
3 mechanism. However, the program does not ensure complete removal of vegetation, and
4 incidents of detection of contaminated vegetation are reported occasionally in the radiological
5 surveys.
6
7 4.2.2.4.2 Transport by Animals. Disturbance of waste management unit barriers by
8 animals occasionally leads to release of contaminants to the surface. Subsurface soils can be
9 transported to the surface by burrowing animals, thus exposing contaminants for release to

10 the air. Additionally, animals that become contaminated by direct contact with subsurface
11 waste or through ingestion of subsurface contaminants (e.g., chemical salts) and
12 contaminated vegetation, water, or other animals can spread contamination in their feces on
13 the surface and outside of the waste management unit. Burrowing rodents and harvester ants

in 14 can transport near-surface contaminants to the surface. Rabbits were noted as causing the
15 greatest spread of contamination in the separations area in 1985 (Elder et al. 1986).
16

c 17 4.2.3 Conceptual Model
18
19 Figure 4-3 presents a graphical summary of the physical characteristics and
20 mechanisms at the site which could potentially affect the generation, transport, and impact of
21 contamination in the PUREX Plant Aggregate Area on humans and biota (conceptual model).
22
23 The sources of contamination include stack emissions and drainagetj process wastes
24 (condensates, cooling water, chemical sewage, pump waste) from PUPEXij condensate from
25 241-A Tank Farng laboratory wastes-| depleted uranium wastest tributyl phosphate and

- 26 bismuth phosphate metal wastest high-level liquid wastes. drainage from diversion boxes
27 sanitary wastest; process feed materials4 materials from outside the aggregate area (e.g.,
28 201-C Building (Semiworks), N Reactor, reduction-oxidation (REDOX), PNL, Hanford

0, 29 laboratory, and B Plant wastes)- and contaminated equipment or waste material that was
30 spilled during transit or disposed of in the burial grounds.
31
32 Contaminants from these sources have been disposed of at the waste management units
33 that are under investigation. These include the ditches, retention basins, settling tanks,
34 trenches, cribs, french drains, reverse wells, diversion boxes and catch tanks, septic tanks
35 and drain fields, single-shell tanks, burial grounds, and the various unplanned releases that
36 have occurred on the site. These releases and disposal activities are described in Sections
37 2. and 4.1. Some of the unplanned releases are associated with specific waste
38 , and are shown on Figure 4-3 as dashed lines with "U" designations.
39
40 From these waste management units, vaiieus Mtits m a
41 mvhanism maay havs eansprtdeNa11 to the potentially

WHC(PUREX-4)/9-29-92/03379A

4-45



DOEIRL-92-04

Draft B

1 affected media. Volatilization could release chemicals from surface waters into the
2 atmosphere. SteiW te vs es l b Xeas ro* h szn3 .... o . .o l a3tmosethrbugh 'aoil y in the ditches
4 pods may have seepednfrat/p adinto the vadose zone, or depesited-itse t4

5 the sediments in the ditch. The 207-A Retention Basin& may have released contaminants in a
6 similar fashion, with the exception of offsite flow. Biota may have taken up contaminants
7 from the surface water and near-surface contaminated soils (via deep roots or burrowing
8 animals).
9
10 Many waste management units discharge their waste effluents directly to the near
11 surface (vadose zone) soils. The trenches are potential release points via leaching or
12 drainage of the liquid portion of the disposed materials. The cribs provide seepage discharge
13 and similarly the french drains, reverse wells, and septic system drain fields directly inject
16 their effluents into the subsurface sediments. The unplanned releases have mainly impacted
15 surface soils although some contamination may have also taken place on building surfaces.
It- Fugitive dust from sediment and surface soils has also been released or resuspended due to
17) wind effects or surface disturbances, and from surface soils that have been buried or
18 removed to off-site disposal.

29% The primary mechanism of vertical contaminant migration is the downward movement
21 of water from the surface through the vadose zone to the unconfined aquifer. The
22 contaminants generally move as a dissolved phase in the water and their rate of migration is
23o controlled both by groundwater movement rates and by adsorption and desorption reactions
24 involving the surrounding sediments. Some contaminants are strongly sorbed on sediments
2P and their downward movement through the stratigraphic column is greatly retarded.
26- Significant lateral migration of contaminants is restricted to perched water zones and to the
27 unconfined aquifer, where water is moving laterally. Again adsorption and desorption
2S8 reactions may greatly retard lateral contaminant migration. Contaminants that were
29b introduced to the soil column outside of the aggregate area may migrate into the area along
30 with perched or aquifer water.
31
32 Figure 4-4 is a schematic diagram illustrating these processes and describing probable
33 contaminant distributions in the vadose zone. For liquid waste management units, the point
34 of release shown on this figure may be in the subsurface, such as at cribs, drains, and
35 reverse wells, or it may be exposed to the surface, such as at ponds, ditches, trenches, or at
36 most unplanned releases. Small-scale contaminant releases are much less likely to impact the
37 lower vadose zone or groundwater than large scale releases. Liquid disposal units in the
38 PUREX Plant Aggregate Area are dominated by cribs. Table 4-44X 1 identifies those units
39 that had liquid discharges large enough to reach the unconfined aquifer.
40
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1 Contaminant distributions near the burial ground type units in the PUREX Plant
2 Aggregate Area are likely significantly different from those associated with the liquid waste
3 management units. Because burial grounds received only dry waste, the burial grounds are
4 unlikely to release contaminants to the vadose zone. As a result, only surface contaminant
5 releases have been identified at burial grounds. In this case, wind and near surface
6 biological activity are the dominant processes for transporting and redistributing
7 contaminants.
8
9 Contaminant distribution at most unplanned releases is expected to be at or just below

10 the surface. These sites generally received little, if any, liquid, therefore, migration into the
11 lower vadose zone is not expected. The primary process for transporting and redistributing
12 contaminants in this case is wind and near surface biological activity.
13

N 14 The schematic diagram is based on the stratigraphy underlying the PUREX Plant
15 Aggregate Area, the chemical characteristics of the primary suspected contaminants in the
16 area, and known vadose zone contaminant distributions identified from previous studies. The

e 17 subsurface geology of the aggregate area is presented in Sections 3.4 and 3.5, and the

18 chemical characteristics of various contaminants are detailed in Section 4.2.4.
19

M20 In the past, drilling and sampling programs have been conducted at the 216-Z-1A Tile
21 Field (Price et al. 1979), the 216-Z-9 Trench (Smith 1973), the 216-Z-12 Crib (Kasper
22 1981), the 200-BP-1 Operable Unit cribs (the BY Cribs) (Buckmaster and Kaczor 1992,
23 Appendix A), the 216-U-10 Pond (Last and Duncan 1980), and the 216-Z-19 Ditch (Last and
24 Duncan 1980). These studies, in conjunction with geophysical well logging data, have been
25 used to estimate the expected contaminant distributions beneath comparable waste
26 management units in thdPURBX Plant Aggregate Area.
27
28 Some of the general conclusions that may be drawn from these previous studies are:

C%% 29
30 (1) Maximum radionuclide contaminant concentrations should be expected directly
31 beneath the main discharge points of the units with the exception of highly mobile
32 contaminants such as tritium.
33
34 (2) Radionuclide contamination is not expected to spread laterally more than 15 to
35 30 m (50 to 100 ft) beyond the point of discharge and should be at much lower
36 concentrations than those noted beneath the center of the discharge point; a
37 possible exception being areas of perched water.
38
39 (3) Radionuclide contamination decreases rapidly with depth. The highest
40 concentrations should occur within 2 or 3 m (6 to 10 ft) of the bottom of the

WHC(PUREX-4)/9-29-92/03379A

4-47



DOE/RL-92-04
Draft B

1 discharge point and concentrations should be near background levels at 20 m
2 (65 ft) depth.
3
4 (4) The maximum lateral radionuclide contaminant movement tends to occur along
5 relatively impermeable horizons.
6
7 (5) Radionuclide contaminants should be concentrated in fine-grained horizons
8 compared to surrounding coarse-grained horizons and when found in coarse-
9 grained horizons they are associated with the fine-grained particles.
10
11 (6) Most chemical contaminants of concern have distributions that tend to mimic
12 radionuclide contaminant distributions in the vadose zone.
13
14 There are four exposure routes by which humans (offsite and onsite) and other biota
1L (plants and animals) can be exposed to these possible contaminants:
16
171) Inhalation of airborne volatiles or fugitive dusts with adsorbed contamination

19 0 Ingestion of surface water, fugitive dust, surface soils, biota (either directly or
20- through the food chain), or groundwater
21-
22 * Direct contact with the waste materials (such as those exhumed by burrowing
23' animals), contaminated surface soils, buildings, or plants
24Nt
25 * Direct radiation from waste materials, surface soils, building surfaces, pipelines
26-" and other facilities, or fugitive dusts.
27xq
28
29 4.2.4 Characteristics of Contaminants
30
31 Table 4-30 is a list of radioactive and nonradioactive chemical substances that
32 represent candidate contaminants of potential concern for this study based on their known
33 presence in wastes, usage, disposal in waste management units, historical association, or
34 detection in environmental media at the PUREX Plant Aggregate Area. Table 4-"
35 summarizes the types of known or suspected contamination that are thought to exist at the
36 individual waste smagenuits. Known contaminants have been proven to exist
37 from sampling and inventory data (Tables 2-2 and 2-3). Suspected contaminants are those
38 which could eee ve at a based upon historical practices-er chemical
39 association q - -- -Given the
40 large number of chemicals known or suspected to be present, it is appropriate to focus this
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I assessment on those contaminants that have been detected through sampling efforts and which
2 pose the greatest risk to human health or the environment.
3

4 The EPA Reg On 0guidmu itt nii rikqse c ieinant sckenig EPAwl99ia a
5 sumhmare ite4Hnfr aseeRs sesetMlwdl DER 92) a

7 herik-asd onaiinntsceein mostly imi Ives flmaring nimuinmt conamna
8 concentaionq~s t rikbsdbnhakconce tain.Hwever, contmnn

10 Area, and directnrskbased screeinhI&$i not? be perfrmud. To~ ensure tha&,heinn o
11 heEARgn ppaccod eahvdanaeraveadmreconlservotwve
12 appoch _a empoyd.Thi equtres PEX ltAggrte re ttamnntVwt
13 poeta isst eictded nthe lito otmnnso oeta ocr h lentv

(7 14 appoac reais n ___iiaca s nw rssete fbigeringnco o

- 5

.. 16
Co 17 Table 4-34 lists the contaminants of potential concern for the PUREX Plant Aggregate

S18 Area. This list was developed from Table 4-3P3 and includes only those contaminants
19 which meet the following criteria:

*21 * Radionuclides that have a half-life of greater than one year. Radionuclides with
22 half-lives less than one year will not persist in the environment at concentrations

S23 sufficient to contribute to overall risks.
24
25 * Radionuclides with a half-life of less than one year and are part of long-lived

-26 decay chains that result in the buildup of the shodt-lived radionuclide activity to a
27 level of 1%4 or greater of the parent radionuclide's activity within the time period
28 of interest. Although daughter radionuclides are adequately identified during

C"29 normal parent radionudlide investigations, they are also identified as contaminants
30 of concern through this criterion. This provides an additional level of assurance
31 that all primary contaminants will be addressed.
32
33 * Contaminants that are known or suspected carcinogens or have a U.S.
34 Environmental Protection Agency (EPA) noncarcinogenic toxicity factor.. In
35 addition, chemicals with known toxic effects but no toxicity factors are included.
36 In some instances the criteria have been withdrawn by EPA pending review of the
37 toxicological data and will be reissued at a future date. Chemicals with known
38 toxicity for which toxicity factors are presently not available include lead,
39 selenium, kerosene, and tributyl phosphate.
40
41 The following characteristics will be discussed for the contaminants listed in
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1 Table 4-35:
2
3 * Detection of contaminants in environmental media
4
5 * Historical association with plant activities
6
7 * Mobility
8
9 * Persistence
10
11 0 Toxicity
12
13 * Bioaccumulation.
14P
15,. 4.2.4.1 Detection of Contaminants in Environmental Media. The nature and extent of
16 surface and subsurface soils, surface water, groundwater, air, and biota contamination have
11" not yet been adequately characterized for the PUREX Plant Aggregate Area. All recent .
18- environmental monitoring data were reviewed and summarized for each media in Section 4.1.
19
2r The most extensive monitoring data available has been for groundwater. Because
21o groundwater will be evaluated in the 200 East Groundwater AAMSR, it will not be discussed
22 further here. Surface soil and biota samples have been collected from locations on a regular
23 rectangular grid. These sampling locations do not correspond to any of the waste
24,y management units, but are intended to characterize the PURBX Plant Aggregate Area as a
25 whole. Air and external radiation samples have been collected at several locations within or
26- adjacent to the PUREX Plant Aggregate Area. These sampling stations are also not located
27 N directly on any of the waste management units andq thereforej the sampling results cannot be
28 attributed to any particular unit. The only routine sampling data that correspond directly to
29 waste management units are the external radiation surveys, which are performed on a regular
30 basis. There is little soil or vegetation sampling data available for any of the units.
31
32 4.2.4.2 Historical Association with PUREX Plant Aggregate A ctivities.
33 Radionuclides that are known components of PUREX AA waste streams
34 are listed in Table 2-9t|0. This list includes chemicals in the process wastes as well as
35 chemicals that were detected at elevated levels in wastewater. Since these waste streams are
36 known to have been disposed of directly to the soil column in some waste management units,
37 it is probable that the chemicals on this list have affected. environmental media.
38
39 Based on the-VAD9-data5WC (1991a), radionuclides that are known to have been
40 disposed of to PUREX Plant Aggregate Area waste management units in the greatest
41 quantities are as follows:
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1 2"pU
2
3 0 2ApU

4
5 * 24Pu

6
7 0 1CS

8
9 * '0Sr

10
11 3 H
12
13 * "Tc
14
15 238U.
16
17 Note that a complete radionuclide analysis of the PUREX ats
18 streams is not available. Thus, it is possible that additional radionuclides were siisposed of to
19 PUREX Plant Aggregate Area waste management units that are not included in the waste

20 inventories.
21
22 Nonradioactive chemicals reportedly released into PUREX Plant Aggregate Area waste

,,e 23 management units in large quantities include nitrates, sodium, sulfate, tributyl phosphate,
24 ammonium nitrate, and ammonium carbonate.

4 25
- 26 4.2.4.3 Mobility. Since most wastes at the PURBX Plant Aggregate Area were released

27 directly to subsurface soils via injection, infiltration, or burial, the mobility of the wastes in

28 the subsurface will determine the potential for future exposures. The mobility of the

oj 29 contaminants listed in Table 4-2V,@ varies widely and depends on site-specific factors as well

30 as the intrinsic properties of the contaminant. Ths s p T ts cu
31 stia yyr cId y sy O ftotMuch of the site-specific

32 information needed to crtz mobility is not available and will need to be obtained

33 during future field investigations. However, it is possible to make general statements about

34 the relative mobility of the candidate contaminants of concern.
35
36 4.2.4.3.1 Transport to the Subsurface. The mobility of radionuclides and other

37 inorganic elements in groundwater depends on the chemical form and charge of the element

38 or molecule, which in turn depends on site-related factors such as the pH, redox state, and
39 ionic composition of the groundwater. Cationic species (e.g., Cd2 , Pu") generally are
40 retarded in their migration relative to groundwater to a greater extent than anionic species
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1 such as NO). The presence in groundwater of complexing or chelating agents can increase
2 the mobility of metals by forming neutral or negatively charged compounds.
3
4 The chemical properties of radionuclides are essentially identical to the nonradioactive
5 form of the element; thus, discussions of the chemical properties affecting the transport of
6 contaminants can apply to both radionuclides and nonradioactive chemicals.
7
8 A soil-water distribution coefficient (Kd) can be used to predict mobility of inorganic
9 chemicals in the subsurface. Table 4-MI presents a summary of Kd values that have been
10 developed for many of the inorganic chemicals of concern at the PURBX Plant Aggregate
11 Area. As discussed above, the pH and ionic strength of the leaching medium has an impact
12 on the absorption of inorganics to soil; thus, the listed K values are valid only for a limited
13 range of pH and waste composition. In addition, soil sorption of inorganics is highly
140 dependent on the mineral composition of the soil, the ionic composition of the soil pore
15, water, and other site-specific factors. Thus, a high degree of uncertainty is involved with
1W use of Kds that have not been verified by experimentation with site soils.
1it)
1 Serne and Wood (1990) recommended Kd values for use with Hanford waste
19 assessments for a limited number of important radionuclides based on soil column or batch
2T, desorption studies, and have proposed conservative average values for a more extensive list
2L of elements based on a review of the literature. An assumed K of <1 is recommended for
22 americium, cesium, plutonium, and strontium under acidic conditions.
23r-
2# 4 Strenge and Peterson (1989) developed default K4 values for a large number of
25 elements for use in the Multimedia Environmental Pollution Assessment System (MEPAS)
26- (Droppo et al. 1989), a computdrized waste management unit evaluation system. The Kd
27 values were based on findings in the scientific literature, and include non-site-specific as well
28 as Hanford Site values. Values are provided for nine sets of environmental conditions: three
29> ranges of waste pH and three ranges of soil adsorbent material (sum of percent clay, organic
30 material, and metal hydrous oxides). The values presented in Table 4-3"([ are for
31 conditions of neutral waste pH and less than 10% adsorbent material, which is likely to be
32 most representative of Hanford Site soils.
33
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1 The mobility of inorganic species in soil can be divided roughly into three classes,
2 using site-specific values (Serne and Wood 1990) where available and generic values
3 otherwise: highly mobile (Kd<5), moderately mobile (5<K<100), and low mobility
4 (K4> 100). Table 4-36 lists the class ranking for each of the inorganic contaminants of
5 concern. The ranking presented in this table indicates general mobility characteristics.
6 Actual mobility of specific contaminants will be influenced by their valence state and ligands.
7 Specific mobilities will be determined in future site investigations and will address these
8 potential influences.
9

10 The tendency of organic compounds to adsorb to the organic fraction of soils is
11 indicated by the soil organic matter partition coefficient, K.. Partition coefficients for the
12 organic chemicals of concern at the PUREX Plant Aggregate Area are listed in Table 4-35.
13 Chemicals with low K, values are weakly absorbed by soils and will tend to migrate in the

1wl4 subsurface, although their rate of travel will be retarded somewhat relative to the pore water
15 or groundwater flow. Soils at the Hanford Site have very little organic carbon content and
16 thus sorption to the inorganic fraction of soils may dominate over sorption to soil organic

.m17 matter.
18

019 4.2.4.3.2 Transport to Air. Transport of contaminants from waste management units
720 to the atmosphere can occur by means of vapor transport or by fugitive dust emissions.

21 Chemicals subject to transport via airborne dust dispersion are those that are non-volatile and
22 persistent on the soil surface, including most radionuclides and inorganics, and some organics

-023 such as creosote and coal tar.

25 Chemicals subject to volatilization are mostly organic compounds; however, some of
-26 the radionuclides detected at the site are subject to evaporation and could be lost from

7 shallow soils to the ambient air. The most important species in this category are 14 C, 3H,
28 and 1291

@29
30 The tendency of an organic compound to volatilize can be predicted from its Henry's
31 Law Constant, Kh, a measured or calculated parameter with units of atmospheres per cubic
32 meter per mole of chemical. Henry's Law Constants of the organic candidate contaminants
33 of concern are presented in Table 4--351. Compounds with a K1 greater than about 10- will
34 be lost rapidly to the atmosphere from surface water and shallow soils. Organic
35 contaminants of concern that fall into this class include:
36
37 0 Chloroform
38
39 * Methylene chloride
40
41 * Toluene
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1
2 0 Tributyl phosphate
3
4 * 1,1,1-Trichloroethane.
5
6 4.2.4.4 Persistence. Once released to environmental media, the concentration of a
7 contaminant may decrease because of biological or chemical transformation, radioactive
8 decay, or the intermediate transfer processes discussed above that remove the chemical from
9 the medium (e.g., volatilization to air). Radiological, chemical, and biological decay
10 processes affecting the persistence of the PUREX Plant Aggregate Area contaminants of
11 concern are discussed below.
12
16 The persistence of radionuclides depends primarily on their half-lives. A comparison
14 of the radiological properties for most radionuclide contaminants of concern for PUREX
15N Plant Aggregate Area is presented in Table 4-38. The specific activity is the decay rate per
1 unit mass, and is inversely proportional to the half-life of the radionuclide. Half-lives for the
1 radionuclides listed in Table 4-38 range from seconds to over one billion years. Also listed
18- are the principal radiation emissions of concern for the radionuclide. Note that radionuclides
1. can emit multiple types of radiation and often undergo several decay steps in quick
20 succession, (e.g., beta decay followed by release of one or more gamma rays associated with
21' daughter radionuclides). The daughter products of these decays are often themselves
2, radioactive.
23
2V Decay will occur during transport (e.g., through the vadose zone to the aquifer,
2& through the aquifer) and may lead to significant reductions in levels ultimately produced
26 offsite. For direct exposures (e.g., to surface soils or air), the half-life of the radionuclide is
2?4 of less importance, unless the half-life is so short that the radionuclide undergoes substantial
2& decay between the time of disposal and release to the environment.
29
30 Nonradioactive inorganic chemicals detected at the site are generally persistent in the
31 environment, although they may decline in concentration due to transport processes or
32 change their chemical form due to chemical or biological reactions. Nitrate undergoes
33 chemical and biological transformations that may lead to its loss to the atmosphere (as N2) or
34 incorporation into living organisms, depending on the reduction-oxidation environment and
35 microbiological communities present in the medium.
36
37 Biotransformation rates for organics vary widely and are highly dependent on site-
38 specific factors such as soil moisture, reduction-oxidation conditions, and the presence of
39 nutrients and of organisms capable of degrading the compound. Ketones, such as acetone,
40 are easily degraded by microorganisms in soil and thus would tend not to persist.
41 Chlorinated solvents (e.g., methylene chloride) may undergo slow biotransformation in the
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1 subsurface under anoxic conditions. Volatile aromatics, such as toluene, are generally
2 intermediate in their biodegradability.
3
4 4.2.4.5 Toxicity. Contaminants may be of potential concern for impacts to human health if
5 they are known or suspected to have carcinogenic properties, or if they have adverse
6 non-carcinogenic human health effects. The toxicity characteristics of the chemicals detected
7 at the aggregate area are summarized below.
8
9 4.2.4.5.1 Radionuclides. All radionuclides are classified by EPA as known human

10 carcinogens based on their property of emitting ionizing radiation and on the evidence
11 provided by epidemiological studies of radiation-induced cancers in humans. Non-
12 carcinogenic health effects associated with radiation exposure include genetic and teratogenic
13 effects; however, these effects generally occur at higher exposure levels than those required
14 to induce cancer. Thus, the carcinogenic effect of radionuclides is the primary identified
15 health concern for these chemicals (EPA 1989b).
16
17 Risks associated with radionuclides differ for various routes of exposure depending on
18 the type of ionizing radiation emitted. Nuclides that emit alpha or beta particles are
19 hazardous primarily if the materials are inhaled or ingested, since these particles expend their
20 energy within a short distance after penetrating body tissues. Gamma-emitting radioisotopes,
21 which deposit energy over much larger distances, are of concern as both external and internal
22 hazards. A fourth mode of radioactive decay, neutron emission, is generally not of major
23 health concern, since this mode of decay is much less frequent than other decay processes.
24 In addition to the mode of radioactive decay, the degree of hazard from a particular
25 radionuclide depends on the rate at which particles or gamma radiation are released from the

. 26 material.
27
28 Excess cancer risks for exposure to the primary radionuclide contaminants of concern

C 29 by inhaling air, drinking water, ingesting soil, and by external irradiation are shown in Table
30 4-3m. These values represent the increase in probability of cancer to an individual exposed
31 for a lifetime to a radionuclide at a level of 1 pCi/n 3 in air, 1 pCi/L in drinking water, 1
32 pCi/g in ingested soil, or to external radiation from soil having a radionuclide content of 1
33 pCi/g (EPA 1991). These values are computed as the slope factor (risk per unit intake or
34 exposure) multiplied by the inhalation or ingestion rate and the number of days in a 70-year
35 lifetime (EPA 1991b).
36
37 For those radionuclides without EPA slope factors, the Hanford Site Baseline Risk
38 Assessment Methodology (DOE/RL 1992b) will be consulted. This document proposes to
39 consult the EPA office of Radiation Programs to request the development of a slope factor or
40 to use the dose conversion factors developed by the International Commission on
41 Radiological Protection to calculate a risk value. Any Hanford Site risk assessments will be

WHC(PUREX-4)/9-29-92/03379A
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1 performed in accordance with the Hanford Baseline Risk Assessment Methodology document
2 (DOE/RL 1992b) which includes the guidance established in the Risk Assessment Guidance
3 for Superfund (EPA 1989a) and the EPA Region 10 Supplement Risk Assessment Guidance
4 for Superfund (EPA 1991a).
5
6 The unit risk factors for different radionuclides incorporate factors to account for
7 distribution of each radionuclide within various body organs, the type of radiation emitted,
8 and the length of time that the nuclide is retained in the organ of interest.
9
10 Based on the factors listed in Table 4-39, the highest risk for continuous exposure to 1
11 pCi/m3 in air is from plutonium, americium and uranium isotopes, which are alpha emitters.
12 Among the radionuclide contaminants of concern for the PUREX Plant Aggregate Area, the
13 highest risks from ingestion of soil at 1 pCi/g are from 2"Ac, " 1Am, 24 Am, 23 8pa, 2 "Cm,
140 1MCs, 1291, 37Np, 2'Pa, 210Pb, 22 5Ra, 226Ra, 229Th, and the uranium isotopes. The primary
15 gamma-emitters are 214Bi, WCo, 1Cs, I7Cs (because of its metastable decay product, u7 mBa),
1M "Eu, U4Eu, 23Np, and 214Pb. It is important to note that this table only presents unit risk
171 factors for the listed radionuclides and does not include potential contributions from daughter
18 products.

2Q, The standard EPA risk assessment methodology assumes that the probability of a
21 carcinogenic effect increases linearly with dose at low dose levels, i.e., there is no threshold
22 for carcinogenic response. The EPA methodology also assumes that the combined effect of
230 exposure to multiple carcinogens is additive without regard to target organ or cancer
241 mechanism. However, the additive risk resulting for radionuclides and carcinogenic
25'\ chemicals should be computed separately (EPA 1989a).
26-
27 4.2.4.5.2 Hazardous Chemicals. Carcinogenic and non-carcinogenic health effects
20 associated with chemicals anticipated at the aggregate area are summarized in Table 4-40.
29:P
30 The basis for these potential health effects is described in the respective reference
31 documents and may be associated with either human or animal data. Health effects were
32 developed according to the hierarchy established in the Risk Assessment Guidance for
33 Superfund (EPA 1989a). References were consulted in the following order: IRIS (Integrated
34 Risk Information System) (EPA 1991b), BEAST (Health Effects Assessment Summary
35 Tables) (EPA 1991c), and other toxicity articles and documents.
36
37
38 Several of the chemicals have known toxic effects but no toxicity criterion is presently
39 available. In some instances the criteria have been withdrawn by EPA pending review of the
40 toxicological data and will be reissued at a future date. Chemicals with known toxicity for
41 which toxicity factors are presently not available include lead and tributyl phosphate.

WHC(PUREX-4)/9-29-92/03379A
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4.2.4.6 Bioaccumulation potential. Contaminants may be of concern for exposure if they
have a tendency to accumulate in plant or animal tissues at levels higher than those in the
surrounding medium (bioaccumulation) or if their levels increase at higher trophic levels in
the food chain (biomagnification). Contaminants may be bioaccumulated because of
element-specific uptake mechanisms (e.g., incorporation of strontium into bone) or by
passive partitioning into body tissues (e.g., concentration of organic chemicals in fatty
tissues).

0%
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T Some contaminants may volatilize and enter the atmosphere after
release.

Wind may move contaminants laterally at the surface. For a surface
release, this may occur immediately. For subsurface releases;
contaminants must first be moved to the surface by biological activity.

The majority of contaminants are held in the vadose zone soils
immediately beneath the point of release. The highest total activities will
be immediately beneath the point of release and less mobile
contaminants such as TRUs should be restricted to this area.

Thin discontinuous aquitards may cause small perched water zones.
Some lateral migration of contaminants may occur above such a zone,
particularly if it occurs close to the point of release.

The majority of liquid travels downward through the vadose zone
carrying some more mobile contaminants such as fission products.
Contaminants may be locally concentrated in fine-grained horizons,
though at much lower concentrations than occur immediately beneath
the point of release.

Some of the most mobile contaminants (tritium, cyanide, iodine,
nitrates, nitrites, fluoride) reach the groundwater and may form
contaminant plumes.

() Waste water from adjacent active waste management units may
remobilize contaminants in the underlying vadose zone.
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Table 4-1. Summary of Known and Suspected Radionuclide Contaminatin

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks
E.1 ~ t XRR11 ">4 ~ :.0 -~Vz

I'"s, Bd sn rg e

204-AR Waste Unloading Station - -- - -

241-A-431 Ventilation Building -- - -

241-C-801 Support Facility --

242-A Evaporator - -

Grout Treatment Facility - --

241-A-101 Single-Shell Tank - - -- - - Tank status is sound

241-A-102 Single-Shell Tank -- - - - - Tank status is sound

241-A-103 Single-Shell Tank - S - - S Assumed Leaker

241-A-104 Single-Shell Tank - S - - S Assumed Leaker

241-A-105 Single-Shell Tank - S - - S Assumed Leaker

241-A-106 Single-Shell Tank - - - - - Tank status is sound

241-AN-101 Double-Shell Tank - - - - - Tank status is sound

241-AN-102 Double-Shell Tank - - - - - Tank status is sound

241-AN-103 Double-Shell Tank - - - Tank status is sound

241-AN-104 Double-Shell Tank - - - - - Tank status is sound

241-AN-lO5 Double-Shell Tank - - - - - Tank status is sound

WHC(PUREX-4)/09-23-92/03379T.2
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination.

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

241-AN-106 Double-Shell Tank - - - - - Tank status is sound

241-AN-107 Double-Shell Tank - - - - - Tank status is sound

241-AP-101 Double-Shell Tank - - - - - Tank status is sound

241-AP-102 Double-Shell Tank - - - - - Tank status is sound

241-AP-103 Double-Shell Tank - - - - - Tank status is sound

241-AP-104 Double-Shell Tank - - - - - Tank status is sound

241-AP-105 Double-Shell Tank - - - - - Tank status is sound

241-AP-106 Double-Shell Tank - - - - - Tank status is sound

241-AP-107 Double-Shell Tank - - - - - Tank status is sound

241-AP-108 Double-Shell Tank - - - - - Tank status is sound

241-AW-101 Double-Shell Tank - - - - - Tank status is sound

241-AW-102 Double-Shell Tank - - - - - Tank status is sound

241-AW-103 Double-Shell Tank - - - - - Tank status is sound

241-AW-104 Double-Shell Tank - - - - - Tank status is sound

241-AW-105 Double-Shell Tank - - - - - Tank status is sound

241-AW-106 Double-Shell Tank - - - - - Tank status is sound

241-AX-101 Single-Shell Tank - - - - - Tank status is sound

241-AX-102 Single-Shell Tank - S - - S Assumed leaker

WHC(PUREX-4)/09-23-92/03379T.2
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination.

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

241-AX-103 Single-Shell Tank - - - - - Tank status is sound; UPR-200-E-115

241-AX-104 Single-Shell Tank - S - - S Assumed leaker

241-AY-101 Double-Shell Tank - -- - - - Tank status is sound

241-AY-102 Double-Shell Tank -- - Tank status is sound

241-AZ-101 Double-Shell Tank - - - - - Tank status is sound

241-AZ-102 Double-Shell Tank - - - - - Tank status is sound

241-C-101 Single-Shell Tank - S - - S Assumed leake d

241-C-102 Single-Shell Tank - -- Tank status is sound

241-C-103 Single-Shell Tank - -- - - - Tank status is sound

241-C-104 Single-Shell Tank - - - - - Tank status is sound

241-C-105 Single-Shell Tank - - - - - Tank status is sound

241-C-106 Single-Shell Tank - - - - - Tank status is sound

241-C-107 Single-Shell Tank - -- - - - Tank status is sound

241-C-108 Single-Shell Tank - - - - - Tank status is sound

241-C-109 Single-Shell Tank - - - - - Tank status is sound

241-C-110 Single-Shell Tank - S - S Assumed leaker

241-C-111 Single-Shell Tank - S - - S Assumed leaker
2 -I e of 13-

241-C-112 Single-Shell Tank - - - - - Tank status is sound

9 2 1
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination.

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

241-C-201 Single-Shell Tank - S - - S Tank status is sound

241-C-202 Single-Shell Tank - S - -- S Assumed leaker

241-C-203 Single-Shell Tank - S - - S Assumed leaker

241-C-204 Single-Shell Tank -- S - - S Assumed leaker

241-A-302A Catch Tank

241-A-302B Catch Tank -- --

241-A-350 Catch Tank -- - -

241-A-417 Catch Tank --

241-C-301C Catch Tank

244-A Lift Station - S - S

244-AR Vault - S, R? - - S, R? UPR-200-E-59

244-CR Vault - --

cribs and Iarti

216-A-1 Crib - K -- -S

216-A-2 Crib - S - - S

216-A-3 Crib - S -- S

216-A-4 Crib -- S, R? -- - 5, R? Known release in 1958; UN-200-E-13

216-A-5 Crib - S - - s

WHC(PUREX-4)/09-23-92103379T.2
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

216-A-6 Crib - K - - K UPR-200-E-21; UPR-200-E-29

216-A-7 Crib - K - - K

216-A-8 Crib - S .. - S

216-A-9 Crib - S -- S

216-A-10 Crib - S - -- S

216-A-21 Crib - K -- - K

216-A-24 Crib - S - -- S UN-200-E-56

216-A-27 Crib -- S - _ S

216-A-30 Crib - S, R? -- - S, R?

216-A-31 Crib - S S

216-A-32 Crib - S - S

216-A-36A Crib - S - - S

216-A-36B Crib -- K -- - K

216-A-37-1 Crib - S -- -- S

216-A-37-2 Crib - S .- S

216-A-38-1 Crib - S - -S S

216-A-39 Crib - S - - S

216-A-41 Crib - S - - S

8 3 6

A
'73
-a
Cu
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0
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Table 4-1. Summary of Known and Suspected Radionuclide Conftminatin

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

216-A-45 Crib - S - - S

216-A-11 French Drain - S - - S

216-A-12 French Drain -- S - - S

216-A-13 French Drain - S - -. S

216-A-14 French Drain - S - -S

216-A-l5 French Drain - S - - S

216-A-16 French Drain -

216-A-17 French Drain -

216-A-22 French Drain - S - - S UPR-206-E-17

216-A-23A French Drain -

216-A-23B French Drain - -

216-A-26 French Drain - S S

216-A-26A French Drain - S S

216-A-28 French Drain - S S

216-A-33 French Drain - S S

216-A-35 French Drain - S S

216-C-8 French Drain - K - - I K Cave in potential

WHC(PUREX-4)/09-23-92/03379T.2
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination.

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

299-E24-11 Injection Well -- - No reported release

2l6-A-18 Trench - S S

216-A-19 Trench -

216-A-20 Trench - S - S
216-A-40 Trench - S - - S . UPR-200-E-59

216-A-29 Ditch - K S K K

216-A-34 Ditch - S S
; . < 4 0440 ~ ~ S e p t c 4 T a n k s a n d A s t d c a te d D r a_ _ _ __n F_ _ __e_ __d s_

2607-EA Septic Tank/Drain Field ----- No reported release

2607-EC Septic Tank/Drain Field No reported release

2607-ED Septic Tank/Drain Field -No reported release

2607-EG Septic Tank/Drain Field - - - - - No reported release

2607-Ec Septic Tank/Drain Field - - - - - No reported release

2607-EL Septic Tank/Drain Field - - - - - No reported release

2607-E6 Septic Tank/Drain Field - - - - - No reported release

A

eQ N)

w

WHC(PUREX-4)/09-23-92103379T.2
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination.

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

TrnserF Ciuutes, DiversinBxs n Ptipetln

241-A-A Diversion Box - -

241-A-B Diversion Box - -- --

241-A-151 Diversion Box - S - - S UN-200-E-26; UN-200-E-65

241-A-152 Diversion Box - - -

241-A-153 Diversion Box - -- -- --

241-AN-A Diversion Box - - --

214-AN-B Diversion Box - --

214-AR-151 Diversion Box - -- - --

214-AW-A Diversion Box - -

214-AW-B Diversion Box - - --

214-AX-A Diversion Box - -

214-AX-B Diversion Box - - -- --

214-AX-151 Diversion Box - --

214-AX-152DS Diversion Box - - -- -

214-AX-155 Diversion Box - -

241-AY-151 Diversion Box- - -

241-AY-152 Diversion Box

4:-

U
0

4'

WHC(PUREX-4)/09-23-92103379T.2
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

241-AZ-S1IDS Diversion Box - -

241-AZ-152 Diversion Box S S

241-C-151 Diversion Box - - -

241-C-152 Diversion Box -

241-C-153 Diversion Box --

241-C-252 Diversion Box - -

241-CR-151 Diversion Box - -

241-CR-152 Diversion Box - --

241-CR-153 Diversion Box

241-ER Diversion Box -

216-A-524 Control Structure S S S

241-AP Valve Pit

241-AX-501 Valve Pit - -

207-A Retention Basin -S - 1fW.OSE6
216-A-42 Retention Basin -IS S S UPR-200-E-66

*1~..

"0

W

WHC(PUR X-4)/09-23-92/03379T.2

218-E-4 Burial Ground - S, R? - - S, R? UPR-200-E-53
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 10 of 13

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 M) Water Biota Zone Remarks

218-E-8 Burial Ground - S - K S

218-E-12A Burial Ground - S, R? - - S, R? UPR-200-E-24; UPR-200-E-30

218-E-12B Burial Ground - -- - -

218-E-13 Burial Ground - - - -

200-E Burning Pit - - - -- - UN-200-E-62; UPR-200-E-106

Unplann< Releases

UN-200-E-10 - S, R? - - S, R?

UN-200-E-11 - S, R? - -- S, R?

TN-200-E-12 - S - - S.

UN-200-E-13 - R - - -

UN-200-E-15 - S - - S

UN-200-E-16 - S - - S

UN-200-E-18 - S - - S

UN-200-E-19 - S - -- S

UN-200-E-20 - s - - s

UN-200-B-22 - S - - S

UN-200-E-25 - S - - S

UN-200-E-26 - S - - S

K
w

A

t-.

0
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Table 4-1. Summary of IKnown and SusnceRainldeCtnntn

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 M) Water Biota Zone Remarks

UN-200-fl-27 - SS

UN-200-fl-28 -- SS

UN-200-l-31 - S S

UN-200-E-33 - R -

UN-200-E-35 - S S

UN-200-fl-39 - S S

UN-200-E-40 -- SS

UN-200-E-42 -

UN-200-E-47 - R --

UN-200-E-48 - R - - --

UN-200-E-49 - R - --

UN-200-E-56 - S S

UN-200-E-58 - R - -

UN-200-E-60 - R

UN-200-E-62 - R - - -

UN-200-E-65 - R - --

UN-200-E-67 - R - -

UN-200-E-68 -R? - -

WHC(PUREX-4)/09-23-92/03379T.2
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 12 of 13

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

UN-200-E-72 - -- -- --

UN-200-E-81 -- S - - S

UN-200-E-82 - R - - ~

UN-200-E-86 - S - - S

UN-200-E-88 - S - - S

UN-200-E-91 - R - -- -

UN-200-E-94 - - --

UN-200-E-96 - S, R - - S

UN-200-E-97 - R? - -- -

UN-200-E-99 - R - --

UN-200-E-100 - S - - S

UN-200-E-107 - S - - S

UN-200-E-114 - - - - -

UN-200-E-117 - S - - S

UN-200-E-118 --

UN-200-E-142 - - --

UPR-200-E-17 - S - s

UPR-200-E-21 - s - - s

WHC(PUREX-4)/09-23-92103379T.2
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Table 4-1. Summary of Known and Suspected Radionuclide Contamination. Page 13 of 13

Surface
Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

UPR-200-E-24 -- S - - S

UPR-200-E-29 -- S - - S

UPR-200-E-30 -- R? - - --

UPR-200-E-50 - S - - S

UPR-200-E-53 - S - -- S

UPR-200-E-59 - R - --

UPR-200-E-66 - - - -

UPR-200-E-70 - -- - -

UPR-200-E-106 - S - - S

UPR-200-E-115 - S - - S

UPR-200-E-119 - S - - S

UPR-200-E-125 - S - - S

UPR-200-E-126 - S - - S

UPR-200-E-136 - S -- , - S

UPR-200-E-137 - -- - -

= Suspected contamination, primarily based on WIDS (WHC 1991a) and other inventory data.
= Known contamination, primarily based on chemical analytical data, WIDS (WHC 1991a) or
= Complete remediation reported.
= Remediation attempted, effectiveness not determined.
= Dashes indicate no contamination suspected.

other sources.
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Table 4-2. Summary of Chemical Contamination
Media for PUREX Plant Aggregate

in Various Affectd
Area.

Surface Soil Surface Vadose
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

204-AR Waste Unloading Station - --

241-A-431 Ventilation Building -- - --

241-C-801 Support Facility - - --

242-A Evaporator -- - -

Grout Treatment Facility - --

241-A-101 Single-Shell Tank -- --

241-A-102 Single-Shell Tank - --

241-A-103 Single-Shell Tank - S - -S

241-A-104 Single-Shell Tank - S - - S Associated with UPR-200-B-125

241-A-105 Single-Shell Tank - S - - S Associated with UPR-200-E-126

241-A-106 Single-Shell Tank - -

241-AN-101 Double-Shell Tank - --

241-AN-102 Double-Shell Tank - --

241-AN-103 Double-Shell Tank - -- -

241-AN-104 Double-Shell Tank - - -

241-AN-105 Double-Shell Tank - - -

N) K
w

U
0

WHC(PUREX-4)/09-23-92/03379T.2
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Table 4-2. Summary of Chemical Contamination
Media for PUREX Plant Aggregate

in Various Affectd
A rea.

Surface Soil Surface Vadose
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

241-AN-106 Double-Shell Tank - - -

241-AN-107 Double-Shell Tank - - -

241-AP-101 Double-Shell Tank - - -

241-AP-102 Double-Shell Tank - - -

241-AP-103 Double-Shell Tank - - --

241-AP-104 Double-Shell Tank - --

241-AP-105 Double-Shell Tank - - --

241-AP-106 Double-Shell Tank - - - -

241-AP-107 Double-Shell Tank -- - -

241-AP-108 Double-Shell Tank - --

241-AW-101 Double-Shell Tank - -

241-AW-102 Double-Shell Tank - - -

241-AW-103 Double-Shell Tank - - -

241-AW-104 Double-Shell Tank - -

241-AW-105 Double-Shell Tank -

241-AW-106 Double-Shell Tank - - - --

241-AX-101 Single-Shell Tank -- -- --

PaXe 2 of 13

241-AX-102 Single-Shell Tank I - - S
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Table 4-2. Summary of Chemical Contamination in Various Affectd
Media for PUREX Plant Aggregate Area.

Surface Soil Surface Vadose
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

241-AX-103 Single-Shell Tank - - - - - UPR-200-E-115

241-AX-104 Single-Shell Tank - S S

241-AY-101 Double-Shell Tank - --

241-AY-102 Double-Shell Tank - --

241-AZ-101 Double-Shell Tank - - --

241-AZ-102 Double-Shell Tank - --

241-C-101 Single-Shell Tank - S - S UPR-200-E-136

241-C-102 Single-Shell Tank -

241-C-103 Single-Shell Tank -

241-C-104 Single-Shell Tank -

241-C-105 Single-Shell Tank -

241-C-106 Single-Shell Tank - - --

241-C-107 Single-Shell Tank - -

241-C-108 Single-Shell Tank --

241-C-109 Single-Shell Tank

241-C-110 Single-Shell Tank - S S

241-C-111 Single-Shell Tank - S S

ne of 13

241-C-1 12 Single-Shell Tank ----

WHC(PUREX-4)/09-23-92/03379T.2
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Table 4-2. Summary of Chemical Contamination in Various Affectd
Media for PURBX Plant Aggregate Area

Surface Soil Surface Vadose
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

241-C-201 Single-Shell Tank - S - - S

241-C-202 Single-Shell Tank - S - - S

241-C-203 Single-Shell Tank - S - - S UPR-200-E-137

241-C-204 Single-Shell Tank - S S

241-A-302A Catch Tank - -

241-A-302B Catch Tank - -

241-A-350 Catch Tank

241-A-417 Catch Tank -

241-C-301C Catch Tank

244-A Lift Station -- S -- S

244-AR Vault UPR-200-E-59

244-CR Vault

216-A-1 Crib -- K - K

216-A-2 Crib - S - - S

216-A-3 Crib - S - -- S

216-A-4 Crib - , R? - -S , R? Known release in December 1958;
UN-200-E-13

216-A-5 Crib - S S

WHC(PUREX-4)/09-23-92103379T.2
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Table 4-2. Summary of Chemical Contamination in Various Affectd
Media for PUREX Plant Aggregate Area.

Surface Soil Surface Vadose
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

216-A-6 Crib - K, R? - - K, R? UPR-200-E-21; UPR-200-E-29

216-A-7 Crib - K - - K

216-A-8 Crib - S - - S

216-A-9 Crib - K - - K

216-A-10 Crib - S - - S

216-A-21 Crib - K - - K

216-A-24 Crib - S - - S UN-200-E-56

216-A-27 Crib - S - S

216-A-30 Crib - S - S

216-A-31 Crib - S - S

216-A-32 Crib - S -- S

216-A-36A Crib - S - S

216-A-36B Crib - S - S

216-A-37-1 Crib - S - S

216-A-37-2 Crib - S - S

216-A-38-1 Crib - S -- S

216-A-39 Crib - S - S

216-A-41 Crib - s - S

WHC(PUREX-4)/09-23-92/03379T.2
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Table 4-2. Summary of Chemical Contamination
Media for PUREX Plant Aggregate

in Various Affectd
A rea.

Surface Soil Surface Vadose
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

216-A-45 Crib - S - _ S

216-A-1I French Drain - S - - S

216-A-12 French Drain -- S - - S

216-A-13 French Drain - S - -. S

216-A-14 French Drain - S - - S

216-A-1S French Drain - S - -- S

216-A-16 French Drain - S - - S

216-A-17 French Drain - S -- - S

216-A-22 French Drain - S - - S UPR-216-E-17

216-A-23A French Drain - S - - S

216-A-23B French Drai - S - - S

216-A-26 French Drain - S - - S

216-A-26A French Drain - S - - S

216-A-28 French Drain - S - - S

216-A-33 French Drain - S - - S

216-A-35 French Drain - S -- S

PaD 6 of 13

216-C-S French Drain - K -- K

WHC(PUREX-4)/09-23-92103379T.2
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Table 4-2. Summary of Chemical Contamination in Various Affectd
Media for PUREX Plant Aggregate Area.

Noge 7 of 13
Surftce Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water j icta Zone Remarks
OX 00 'wc~ - - ~x<~0.~~$>&

S 0~.<.,.> .js ..- -V .XO.tc* 0 *40

-I

.O.cOO~-'~-%O0: .A t..o. 4~$oO.~oo ~

299-E24-111 Injection Well - - - _ _

216-A-I 8 Trench- - S

216-A-19 Trench - .S

216-A-20 Trench -S 0 S

216-A-40 Trench -- K -- K UPR-200-E-59

216-A-29 Ditch -- S - -S Several known releases including
hydraie

216-A-34 Ditch -S -l n S

2607-EA~~~Seti Teptks Tan/Ddi Assielde Dro reoteielaefcotmdat
2607-EA Septic Tank/Drain Field -- No reported release of contaminants

2607-ED Septic Tank/Drain Field -- No reported release of contaminants

2607-EG Septic Tank/Drain Field - - - No reported release of contaminant

2607- Septic Tank/Drain Field - - -- No reported release of contaminants

2607-EL Septic Tank/Drain Field -No reported release of contaminants

2607-E6 Septic Tank/Drain Field - - - - - No reported release of contaminants

WHC(PUREX-4)/09-23-92/03379T.2

t'.)
U
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Draft B

Table 4-35. Soil-Water Distribution Coefficient Kd for Radionuclides and Inorganics
of Concern at PUREX Plant Waste Management Units. Page 2 of 2

MEPAS Default

Kd
Recommended Kd Conservative pH 6 9 bI

Element for Hanford Site Default Kda' (Strenge and
or (Seine and Wood 1990) (Seine and Wood 1990) Peterson 1989)

Chemical in mL/g in mL/g in mL/g

Nickel 15 12.2

Niobium -- 50
Nitrate/nitric - 0
acid

Plutonium 100 - 1,000 100 10
< 1 at pH 1 - 3

Polonium - 5.9

Potassium -

Protactinium - - 0

Radium - 20 24.3

Ruthenium 20 - 700 - 274
(<2 at >1 M nitrate) -

Samarium -228

Silver - 20 0.4

Strontium 5 - 100 10 24.3
3 - 5 (acidic conditions)

200 - 500 (w/phosphate or
oxalate)

Technetium 0 - 1 0 3

Thallium - - 0

Thorium 50 100

Tritium 0 0 0

Uranium - 0 0

Vanadium - - 50
Yttrium - 278

Zinc 15 12.7

Zirconium 30 50

a/ Average KDs for low salt and organic solutions with neutral pH.b/ Default values for pH 6-9 and soil content of [clay + organic matter
< 10% (Strenge and Peterson 1989).

MEPAS = Multimedia Environmental Pollution Assessment System

+ metal oxyhydroxides]

WHC(PUREX-4)/9-24-92/03379T

4T-35b
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Table 4-2. Summary of Chemical Contamination in Various Affectd
Media for PUREX Plant Aggregate Ar

Surface Soil Surface Vadose
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

ras railes,. ivsgn x, dPp4e

241-A-A Diversion Box --

241-A-B Diversion Box --

241-A-151 Diversion Box - S - S UN-200-E-26; UN-200-E-65

241-A-152 Diversion Box - - --

241-A-153 Diversion Box -- -

241-AN-A Diversion Box -

214-AN-B Diversion Box --

214-AR-151 Diversion Box

214-AW-A Diversion Box --

214-AW-B Diversion Box --

214-AX-A Diversion Box --

214-AX-B Diversion Box -

214-AX-151 Diversion Box - --

214-AX-152DS Diversion Box - - --

214-AX-155 Diversion Box - -

241-AY-151 Diversion Box -

241-AY-152 Diversion Box -

WHC(PURBX-4)/09-23-92/03379T.2

4..

ts.)

0
0
0

6
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Table 4-2. Summary of Chemical Contamination in Various Affectd
Media for PUREX Plant A grenate Area

Surface Soil Surface Vadose
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

241-AZ-151DS Diversion Box - --

241-AZ-152 Diversion Box - --

241-C-151 Diversion Box S S

241-C-152 Diversion Box -

241-C-153 Diversion Box --

241-C-252 Diversion Box

241-CR-151 Diversion Box - --

241-CR-152 Diversion Box -

241-CR-153 Diversion Box -

241-ER-153 Diversion Box -

216-A-524 Control Structure -

241-AP Valve Pit -

241-AX-501 Valve Pit --

207-A Retention Basin I -- I - 1
216-A-42 Retention Basin - S I UPR-200-B-6Buri>a 

9 oes

9.0Z ~r.'

WHC(PUREX-4)/09-23-92/03379T.2

H
0

218-E-1 Burial Ground - s - K S tUPR-200-B-53
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Table 4-2. Summary of Chemical Contamination in Various Affectd
Media for PUREX Plant Aggregate Area.

Surface Soil Surface Vadose
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

218-E-8 Burial Ground - S - - S

218-E-12A Burial Ground - K - - K UPR-200-E-24; UPR-200-E-30

218-E-12B Burial Ground - S - - S

218-E-13 Burial Ground - S - - S

200-E Burning Pit - - - - -- UN-200-E-62; UPR-200-106

UN-200-E-1o - R? - - R?

UN-200-E-11 - R? - - ?

UN-200-E-12 - S - - S

UN-200-E-13 - R? - - R?

UN-200-E-15 - S - - S

UN-200-E-16 - S -- - S

UN-200-E-18 - S -- .. S

UN-200-E-19 - S -- .. S

UN-200-E-20 - S - - S

UN-200-E-22 - S - - S

UN-200-E-25 - S - -

UN-200-E-26 - K - - K

WHC(PUREX-4/09-23-92/03379T.2

U
0
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Table 4-2. Summary of Chemical Contamination in Various Affectd
Media for PUREX Plant A gregate Area

Surface Soil Surface Vadose
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

UN-200-E-27 - K - -- K

UN-200-E-28 - S - _ S

UN-200-E-31 - K - - K

UN-200-E-33 - S, R - -- S, R

UN-200-E-35 - - - - - Scheduled for deletion, duplicate of
218-13-13

UN-200-E-39 - S - S

UN-200-E-40 - K - - K

UN-200-E-42 - K -- - K

UN-200-E-47 - K - - K

UN-200-E-48 - K - - K

UN-200-E-49 - K -- - K

UN-200-E-56 - K - - K
UN-200-E-58 - S, R? - S S, R?

UN-200-E-60 ..

UN-200-E-62 - --

UN-200-E-65 S S - S

UN-200-E-67 - - - - -

UN-200-E-68 S -- -

WHC(PUREX-4)/09-23-92/03379T.2
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Table 4-2. Summary of Chemical Contamination in Various Affectd
Media for PUREX Plant A r te Ae

Media f . Page 12 of 13
Surface Soil Surface Vadose

Waste Management Unit Air (0-1 m) Water Biota Zone Remarks
UN-200-E-72 S S
UN-200-E-81 S S

UN-200-E-82 S S

UN-200-E-86 - K - - K
UN-200-E-g8 - K - - K
UN-200-E-91 --

UN-200-13-94 S S
UN-200-E-96

UN-200-E-97 R-- R R

UN-200-E-99 - R R

UN-200-E-100 - SS

UN-200-E-107 - SS

UN-200-E-114 --

UN-200-E-117 - SS
UN-200-E-118 S

UN-200-E-142 - S, R? - , R?
UPR-200-E-17 - SS

UPR-200-E-21 - SS

WHC(PUREX-4)/09-23-92/03379T.2
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Table 4-2. Summary of Chemical Contamination in Various Affectd
Media for PUREX Plant Aggregate Area

Surface Soil Surface Vadose
Waste Management Unit Air (0-1 m) Water Biota Zone Remarks

UPR-200-E-24 - S s

UPR-200-E-29 - SS

UPR-200-E-30 -..

UPR-200-E-50 S S -S

UPR-200-H-53 -- S S

UPR-200-E-59 - R? -- -- R?

UPR-200-E-66 - S, R? - - , R?

UPR-200-E-70 - R - - R
UPR-200-E-106 - -

UPR-200-E-1 15 S S

UPR-200-E-119

UPR-200-E-125

UPR-200-E-126 - -

UPR-200-E-136

UPR-200-E-137

S = Suspected contamination, based on WIDS (WHC 1991a), or other inventory data, and available sampling and analysis information.
K = Known contamination, based on WIDS (WHC 1991a), or other sources.
R = Complete remediation reported.
R? = Remediation attempted, effectiveness not determined.
-- = Dashes indicate no contamination expected.

WHC(PUREX-4)/09-23-92/03379T.2
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Table 4-3. Types of Data Available for Each Waste Management Unit

Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole

Waste Management Unit Inventory) Monitoring Sampling Sampling Geophysics

Phaits, Biildings, and Storage Areas

204-AR Waste Unloading Station -

241-A-431 Ventilation Building

241-C-801 Support Facility

242-A Evaporator

Grout Treatment Facility

Tanks and Vaults
241-A-101 Single-Shell Tank R,C R R R

241-A-102 Single-Shell Tank R,C R R - - R

241-A-103 Single-Shell Tank R,C R R - -

241-A-104 Single-Shell Tank R,C R ft - -R

241-A-105 Single-Shell Tank R,C R - - R

241-A-106 Single-Shell Tank R,C fR R - - R

241-AN-101 Double-Shell Tank - R R - -R

241-AN-102 Double-Shell Tank - f f - - R
241-AN-103 Double-Shell Tank -R R R
241-AN-104 Double-Shell Tank - R - - R
241-AN-105 Double-Shell Tank - R R - - R
241-AN-106 Double-Shell Tank - R - - R
241-AN-107 Double-Shell Tank -- R f - -- R

WHC(PUREX-4)/09-24-92/03379T.2

A
I7~
C., t3U
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Table 4-3. Types of Data Available for Each Waste Management Unit

Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics
241-AP-101 Double-Shell Tank - R R -- - R
241-AP-102 Double-Shell Tank - R R -- - R
241-AP-103 Double-Shell Tank - R R -- R
241-AP-104 Double-Shell Tank - R R - - R
241-AP-105 Double-Shell Tank - R R -- - R
241-AP-106 Double-Shell Tank - R R -- R
241-AP-107 Double-Shell Tank -- R R - R
241-AP-108 Double-Shell Tank - R R - R
241-AW-101 Double-Shell Tank - R R R
241-AW-102 Double-Shell Tank - R R -R

241-AW-103 Double-Shell Tank -- R R - R
241-AW-104 Double-Shell Tank - R R -- R

241-AW-105 Double-Shell Tank - .R -R

241:AW-106 Double-Shell Tank - R R - -

241-AX-101 Single-Shell Tank R,C R R - - R

241-AX-102 Single-Shell Tank R,C R -. -- - R

241-AX-103 Single-Shell Tank R,C R R. - -

241-AX-104 Single-Shell Tank R,C R R .
241-AY-101 Double-Shell Tank - R -

241-AY-102 Double-Shell Tank - R -

tJ, I

C

tC
0~

WHC(PUREX-4)/09-24-92/03379T.2
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Table 4-3. Types of Data Available for Each Waste Management Unit

Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics
241-AZ-101 Double-Shell Tank -- R R -- -- R
241-AZ-102 Double-Shell Tank -- R . - -

241-C-101 Single-Shell Tank R,C R - - R
241-C-102 Single-Shell Tank R,C R R - - R
241-C-103 Single-Shell Tank R,C R R R,C - R
241-C-104 Single-Shell Tank R,C R R R,C -- R
241-C-105 Single-Shell Tank R,C R R R,C - R
241-C-106 Single-Shell Tank R,C R R R,C -- R
241-C-107 Single-Shell Tank R,C R - t - - R
241-C-108 Single-Shell Tank R,C R R - -R
241-C-109 Single-Shell Tank R,C R R -- R
241-C-1 10 Single-Shell Tank R,C R R -- - R
241-C-111 Single-Shell Tank R,C R R- - R
241-C-112 Single-Shell Tank R,C R ft - R
241-C-201 Single-Shell Tank R,C R f -- .R

241-C-202 Single-Shell Tank R,C R R fR
241-C-203 Single-Shell Tank R,C R R - - R
241-C-204 Single-Shell Tank R,C R f -- R
241-A-302A Catch Tank -

241-A-302B Catch Tank

WHC(PUREX-4)/09-24-92/03379T.2
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Table 4-3. Types of Data Available for Each Waste Management Unit

Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics

241-A-350 Catch Tank --

241-A-417 Catch Tank -

241-C-301C Catch Tank

244-A Lift Station - R R - R
244-AR Vault - R R - - R
244-CR Vault -- R R -- R

______________________ ________Cribs ani Drins

216-A-I Crib R,C R R R R
216-A-2 Crib R,C R - R -

216-A-3 Crib R R R

216-A-4 Crib R,C R - --

216-A-5 Crib R,C R - R -

216-A-6 Crib R,C R R R R

216-A-7 Crib R,C R --

216-A-8 Crib R,C R R R -.

216-A-9 Crib R,C R R R R-

216-A-10 Crib R R R R R --

216-A-21 Crib R,C R- -- R-

216-A-24 Crib R,C R R R R-

216-A-27 Crib R,C R -- R

WHC(PUREX-4)/09-24-92/03379T.2
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Table 4-3. Types of Data Available for Each Waste Management Unit

Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics

216-A-30 Crib RC R R R --

216-A-31 Crib RC R - R

216-A-32 Crib -- R

216-A-36A Crib RC R R - -

216-A-36B Crib RC R R R -

216-A-37-1 Crib RC R R R -

216-A-37-2 Crib RC R R R

216-A-38-1 Crib R --

216-A-39 Crib RC - R -- --

216-A-41 Crib C

216-A-45 Crib R R -, R - -

216-A-11 French Drain C R - R - -

216-A-12 French Drain C R -- R -..

216-A-13 French Drain C R R - --

216-A-14 French Drain C R - --

216-A-15 French Drain C R -- R --

216-A-16 French Drain C R - . -

216-A-17 French Drain C R -

216-A-22 French Drain C R -- R -

216-A-23A French Drain C

WHC(PUREX-4)/09-24-92/03379T.2
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Table 4-3. Types of Data Available for Each Waste Management Unit.

Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics

216-A-23B French Drain C --

216-A-26 French Drain R

216-A-26A French Drain C R

216-A-28 French Drain R,C R R - -

216-A-33 French Drain -- R --

216-A-35 French Drain C R

216-C-8 French Drain C R
U

0

WHC(PURHX-4)/09-24-92/03379T.2
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Table 4-3. Types of Data Available for Each Waste Management Unit

Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics

- Reverd Wl - -

299-E24-111 Injection Well R,C

______________________ onds;Thenthes, and thes

216-A-18 Trench R,C R - R --

216-A-19 Trench R,C R - R

216-A-20 Trench R,C R - R -

216-A-40 Trench C R -

216-A-29 Ditch R R R R

216-A-34 Ditch R

SeticTanks and Assoia Drain ields

2607-EA Septic Tank/Drain Field -

2607-EC Septic Tank/Drain Field

2607-ED Septic Tank/Drain Field

2607-EG Septic Tank/Drain Field

2607-EJ Septic Tank/Drain Field

2607-EL Septic Tank/Drain Field

2607-E6 Septic Tank/Drain Field - -

WHC(PUREX-4)/09-24-92/03379T.2
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Table 4-3. Types of Data Available for Each Waste Management Unit.

Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics

24_T r P-Ail-fiA DiversionBosxesn Bi

241-A-A Diversion Box

241-A-B Diversion Box R -

241-A-152 Diversion Box R

241-A-152 Diversion Box -

241-A-A53 Diversion Box-

241-AN-B Diversion Box --

214-AN-A Diversion Box

214-AN-B Diversion Box

214-AW-B Diversion Box

214-AW-A Diversion Box -

214-AX-B Diversion Box

214-AX-A Diversion Box

214-AX-15 Diversion Box

214-AX-152 Diversion Box

214-AX-155 Diversion Box -

241-AY-151 Diversion Box - -

241-AY-151 Diversion Box - --

241-AZ-152 Diversion Box - --
241-AZ-152D Diversion Box -

WHC(PUREX-4)/09-24-92/03379T.2
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Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole

Waste Management Unit Inventory (0-1 M) Monitoring Sampling Sampling Geophysics

241-C-151 Diversion Box - R -

241-C-152 Diversion Box

241-C-153 Diversion Box -

241-C-252 Diversion Box

241-CR-151 Diversion Box

241-CR-152 Diversion Box

241-CR-153 Diversion Box

241-ER Diversion Box

216-A-524 Control Structure

241-AP Valve Pit --

241-AX-501 Valve Pit

Basins

207-A Retention Basin RC R

216-A-42 Retention Basin -

Table 4-3. Types of Data Available for EadWit ~npnn ~f
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Table 4-3. Types of Data Available for Each Waste Management Unit

Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics

2Bu-E-l BSite

218-E-1 Burial Ground R - R

218-E-2 Burial Ground R -- R

218-E-12A Burial Ground - R - -

218-E-12B Burial Ground -- R - --

218-E-13 Burial Ground R-H---

200-E Burning Pit

Unpilanned Rleases

UN-200-E-10 -

UN-200-E-11

UN-200-E-12 - R -

UN-200-E-13

UN-200-E-15 R

UN-200-E-16

UN-200-E-18

UN-200-E-19

UN-200-E-20 R

UN-200-E-22

UN-200-E-25 R

UN-200-E-26 R

A
U)
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Table 4-3. Types of Data Available for Each Waste Management Unit.

Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics

UN-200-E-27 R -

UN-200-E-28

UN-200-E-31 R

UN-200-E-33

UN-200-E-35 -

UN-200-E-39 -- R

UN-200-E-40 R

UN-200-E-42 R

UN-200-E-47 R -

UN-200-E-48 - R -

UN-200-E-49 -- R -- -

UN-200-E-56 R

UN-200-E-58 -- R --

UN-200-E-60 R --

UN-200-E-62 -- R
UN-200-E-65 - R ---

UN-200-E-67 R -

UN-200-E-68 R -

UN-200-E-72 -- R

UN-200-E-B1 R R --

0I

.4
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0
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Table 4-3. Types of Data Available for Each Waste Management Unit.

Surface Radiological External Waste, Soil, or
Survey Radiation Sediment Biota Borehole

Waste Management Unit Inventory (0-1 m) Monitoring Sampling Sampling Geophysics

UN-200-E-82 R

UN-200-E-86 R R

UN-200-E-88 R -

UN-200-E-91

UN-200-E-94 R

UN-200-E-96
UN-200-E-97 .-

UN-200-E-99

UN-200-E-100

UN-200-E-107 R

UN-200-E-114 R

UN-200-E-1 17 R -- --

UN-200-E-1 18 R -- --

UN-200-E-142

UPR-200-E-17

UPR-200-E-21 R

UPR-200-E-24 - R -- --

UPR-200-E-29 R -. --

UPR-200-E-30 - R - -

UPR-200-E-50 -- R

01

1.)

0

K
w
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area
Waste Management Units.

Radiation Surveys
Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation

Tvue
Plants, Buildings, and Stdraid Areas

204-AR Waste Unloading Station NA NA NA - -

241-A-431 Ventilation Building NA NA NA - -

241-C-801 Support Facility NA NA NA --

242-A Evaporator NA NA NA

Grout Treatment - NA NA NA
Facility

- - STanin gnlVault-She___Tanks _ TkaAAlA-

241-A-102 Single-Shell Tank NA NA NA -

241-A-102 Single-Shell Tank NA NA NA -

241-A-103 Single-Shell Tank NA NA NA -

241-A-104 Single-Shell Tank NA NA NA
241-A-105 Single-Shell Tank NA NA NA -

241-A-106 Single-Shell Tank NA NA NA -

241-AN-101 Double-Shell Tank NA NA NA -

241-AN-102 Double-Shell Tank NA NA NA -

241-AN-103 Double-Shell Tank NA NA NA -

241-AN-104 Double-Shell Tank NA NA NA -

241-AN-10 Double-Shell Tank NA NA NA --

241-AN-106 Double-Shell Tank NA NA NA -

241-AN-107 Double-Shell Tank NA NA NA --

WHC(PUREX-4)/9-24-92103379T
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX
Waste Management Units.

Plant Aggregate Area

Radiation Surveys
Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation

241-AP-101 Double-Shell Tank NA NA NA - --

241-AP-102 Double-Shell Tank NA NA NA
241-AP-103 Double-Shell Tank NA NA NA -

241-AP-104 Double-Shell Tank NA NA NA -

241-AP-105 Double-Shell Tank NA NA NA -

241-AP-106 Double-Shell Tank NA NA NA
241-AP-107 Double-Shell Tank NA NA NA
241-AP-108 Double-Shell Tank NA NA NA -

241-AW-101 Double-Shell Tank NA NA NA -

241-AW-102 Double-Shell Tank NA NA NA --

241-AW-103 Double-Shell Tank NA NA NA -

241-AW-104 Double-Shell Tank NA NA NA - --

241-AW-105 Double-Shell Tank NA NA NA - -

241-AW-106 Double-Shell Tank NA NA NA
241-AX-101 Single-Shell Tank NA NA NA
241-AX-102 Single-Shell Tank NA NA NA -

241-AX-103 Single-Shell Tank NA NA NA - -

241-AX-104 Sinle-Shell Tank NA NA NA -

241-AY-101 Double-Shell Tank NA NA NA -- -

241-AY-102 Double-Shell Tank NA NA NA -

241-AZ-101 Double-Shell Tank NA NA NA--

WHC(PUREX-4)/9-24-92103379T
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX
Waste Management Units.

Plant Aggregate Area

Radiation Surveys
Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation

_____Type

241-AZ-102 Double-Shell Tank NA NA NA - -

241-C-101 Single-Shell Tank NA NA NA -

241-C-102 Single-Shell Tank NA NA NA - -

241-C-103 Single-Shell Tank NA NA NA - -

241-C-104 Single-Shell Tank NA NA NA --
241-C-105 Single-Shell Tank NA NA NA -

241-C-106 Single-Shell Tank NA NA NA - --

241-C-107 Single-Shell Tank NA NA NA --

241-C-108 Single-Shell Tank NA NA NA - -
241-C-109 Single-Shell Tank NA NA NA
241-C-110 Single-Shell Tank NA NA NA
241-C-111 Single-Shell Tank NA NA NA --

241-C-112 Single-Shell Tank NA NA NA - -

241-C-201 Single-Shell Tank NA NA NA -

241-C-202 Single-Shell Tank NA NA NA --

241-C-203 Single-Shell Tank NA NA NA -

241-C-204 Single-Shell Tank NA NA NA -

241-A-302A Catch Tank NA NA NA -- -

241-A-302B Catch Tank NA NA NA - --

241-A-350 Catch Tank NA NA NA - -

241-A-417 Catch Tank NA NA NA -

WHC(PUREX-4)/9-24-92/03379T
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX
Waste Management Units.

Plant Aggregate Area

Radiation Surveys
Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation

241-C-301C Catch Tank NA NA NA - --

244-A Lift Station NA NA NA -

244-AR Vault NA NA NA -

244-CR Vault NA NA NA -

26-A-C Cs a nd Drains NC 99 -
216-A-I Crib NC NC NC 1991 -

216-A-2 Crib NC NC NC 1990 --

216-A-3 Crib NC NC NC 1990 --

216-A-4 Crib NC NC NC 1990
-216-A-5 Crib NC NC NC 1989-
216-A-6 Crib - 5.000 00 1990 unknown
216-A-7 Crib - 30.000 -- 1991 beta
216-A-8 Crib NC NC 0.01 1990 --

216-A-9 Crib 30.000 -- 1990 unknown
216-A-10 Crib NC NC NC 1990 --

216-A-21 Crib 15,000 - 1990 beta,
gamma

216-A-24 Crib NC NC NC Oct-90
216-A-27 Crib NC NC NC 1990
216-A-30 Crib NC NC 0.01 1990 -

216-A-31 Crib NC NC NC 1988 -

WHC(PUREX-4)/9-24-92/03379T
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area
Waste Management Units.

Radiation Surveys
Site Name Site Type, ct/min dis/min mrem/h Survey Date Radiation

Twpe
216-A-32 Crib NC NC NC 1990 -

216-A-36A Crib NC NC NC 1990 -

216-A-36B Crib NC NC NC 1990 -

216-A-37-1 Crib NC NC NC 1990 -

216-A-37-2 Crib 500 - 1991 alpha
-- 200 - 1991 beta

216-A-38-1 Crib NC NC NC 1989
216-A-39 Crib NA NA NA -
216-A-41 Crib NA NA NA
216-A-45 Crib NC NC NC 1990 -

216-A-1I French Drain NC NC NC 1990 --

216-A-12 French Drain NC NC NC 1988 -

216-A-13 French Drain NC NC NC 1990 --

216-A-14 French Drain - 56,000 - 1990 alpha
216-A-15 French Drain NC NC NC 1988 -

216-A-16 French Drain NA NA NA --
216-A-17 French Drain NA NA NA - -

216-A-22 French Drain NC NC NC 1988 -

216-A-23A French Drain NA NA NA -
216-A-23B French Drain NA NA NA - --

216-A-26 French Drain NC NC NC 1990 --

WHC(PUREX-4)/9-24-92/03379T
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area
Waste Management Units.

Radiation Surveys
Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation

216-A-26A French Drain NC NC NC 1990 -

216-A-28 French Drain - 10,000 - 1990 beta,
gamma

-- 2,300 - 1990 alpha
216-A-33 French Drain NC NC NC 1990 -

216-A-35 French Drain NC NC NC 1990 --

216-C-8 French Drain 2.000 -- 1988 unknown

299-E24-111 Injection Well NA NA NA
Poids.Diteh s.nd Trnc hes

216-A-29 Ditch 2.000 1989 beta
216-A-34 Ditch NC NC NC 1991 -

216-A-18 Trench NC NC NC 1990 -

216-A-19 Trench NC NC NC 1990 -

216-A-20 Trench NC NC NC 1990
216-A-40 Trench - -- 4 Apr-90 amma

ewic Tanks and ADramin FMieds
2607-EA Septic Tank/Drain Field NA NA NA
2607-EC Septic Tank/Drain Field NA NA NA -

2607-ED Septic Tank/Drain Field NA NA NA -

2607-EG Septic Tank/Drain Field NA NA NA -

WHC(PUREX-4)/9-24-92/03379T
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area
Waste Management Units.

Radiation Surveys
Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation

Tpe
2607-EJ Septic Tank/Drain Field NA NA NA
2607-EL Septic Tank/Drain Field NA NA NA -

2607-E6 Septic Tank/Drain Field NA NA NA - --
____________________ Transferxraciiities. Dijxeso Boxes; unudxeus_______ ______

241-A-A Diversidn Box NA NA NA - -
241-A-B Diversion Box NA NA NA --
241-A-151 Diversion Box NC NC NC 1988
241-A-152 Diversion Box NA NA NA -
241-A-153 Diversion Box NA NA NA -- --
241-AN-A Diversion Box NA NA NA -
241-AN-B Diversion Box NA NA NA
241-AR-151 Diversion Box NA NA NA
241-AW-A Diversion Box NA NA NA - --
241-AW-B Diversion Box NA NA NA --
241-AX-A Diversion Box NA NA NA -
241-AX-B Diversion Box NA NA NA -
241-AX-151 Diversion Box NA NA NA -
241-AX-152DS Diversion Box NA NA NA -
241-AX-155 Diversion Box NA NA NA -
241-AY-151 Diversion Box NA NA NA --
241-AY-152 Diversion Box NA NA NA --

WHC(PURBX-4)/9-24-92/03379T
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX
Waste Management Units.

Plant Aggregate Area

Radiation Surveys
Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation

T-re
241-AZ-152DS Diversion Box NA NA NA -

241-AZ-152 Diversion Box NC NC NC -

241-C-151 Diversion Box NA NA NA - --

241-C-152 Diversion Box NA NA NA -

241-C-153 Diversion Box NA NA NA -

241-C-252 Diversion Box NA NA NA -

241-CR-151 Diversion Box NA NA NA
241-CR-152 Diversion Box NA NA NA - --

241-CR-153 Diversion Box NA NA NA
241-ER-153 Diversion Box NA NA NA ___ -
216-A-524 Control Structure NA NA NA -

241-AP Valve Pit NA NA NA - -

241-AX-501 Valve Pit NA NA NA -

207-A Retention Basin 1.500 NA NA 1990 unknown
216-A-42 Retention Basin NA 200.000 NA 1988 unknown

200-E Burnins Pit NA NA 0.01 1989 -

218-E-1 Burial Ground 5,000 NA NA 1990 unknown
218-E-8 Burial Ground NA NA NA -
218-E-12A Burial Ground NA 20,000 NA 1990 unknown

WHC(PUREX-4)/9-24-92/03379T
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area
Waste Management Units.

Radiation Surveys
Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation

218-E-12B Burial Ground NA NA 0.01. 1989 -

218-E-I3 jBurial Ground NA NA NA -
nnianned Relea-esNA--

UN-200-E-1O Unplanned Release NA NA NA --

UN-200-E-12I Unplanned Release NA NA NA -

UN-200-E-12 Unplanned Release NA NA NA
UN-200-E-13 Unolanned Release NA NA NA --

UN-200-E-15 Unplanned Release NA NA NA - -

UN-200-E-16 Unplanned Release NA NA NA

UN-200-E-17 Unplanned Release NA NA NA - -

UN-200-E-18 Unplanned Release NA NA NA
UN-200-E-19 Unplanned Release NA NA NA -

UN-200-E-20 Unplanned Release NA NA NA - --

UN-200-E-21 Unolanned Release NA NA NA - ..
UN-200-E-22 Unplanned Release NA NA NA - -

UN-200-E-23 Unplanned Release NA NA NA -

UN-200-E-24 Unplanned Release NA NA NA -

UN-200-E-25 Unvlanned Release NA NA NA -

UN-200-E-26 Unplanned Release NA NA NA -

UN-200-E-27 Unplanned Release NA NA NA
UN-200-E-28 IUnplanned Release NA NA NA _________

WHC(PUREX-4)/9-24-92/03379T
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area
Waste Management Units.

Radiation Surveys
Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation

UN-200-E-29 Unplanned Release NA NA NA -

UN-200-E-30 Unplanned Release NA NA NA -

UN-200-E-31 Unulanned Release NC NC NC 1991 -

UN-200-E-33 Unplanned Release NA NA NA -

UN-200-E-35 Unplanned Release NA NA NA
UN-200-E-39 Unplanned Release NA NA NA --

UN-200-E-40 Unplanned Release NA NA NA
UN-200-E-42 Unplanned Release NA NA NA: -- --

UN-200-E-47 Unplanned Release NA NA NA
UN-200-E-49 Unplanned Release NA NA NA - -

UN-200-E-50 Unplanned Release NA NA NA -- --

UN-200-E-53 Unplanned Release NA NA NA - -

UN-200-E-56 Unplanned Release NA NA NA - -

UN-200-E-58 Unplanned Release NA NA NA - -

UN-200-E-60 Unplanned Release NA NA NA -

UN-200-E-62 Unplanned Release NA NA NA -

UN-200-E-65 Unplanned Release NA NA NA --

UN-200-E-67 Unplanned Release NA NA NA - -

UN-200-E-68 Unplanned Release NA NA NA - --

UN-200-E-72 Unplanned Release NA NA NA -

UN-200-E-81 Unplanned Release NA NA NA - -

WHC(PUREX-4)/9-24-92/03379T
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area
Waste Management Units.

Radiation Surveys
Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation

UN-200-E-82 Unplanned Release NA NA NA -

UN-200-E-86 Unplanned Release NC NC NC Sep-91 -

UN-200-E-88 Unplanned Release NA 60,000 NA 1991 unknown
UN-200-E-91 Unplanned Release NA NA NA -
UN-200-E-94 Unplanned Release NA NA NA -

UN-200-E-96 Unplanned Release NA NA NA --

UN-200-E-97 Unplanned Release NA NA NA - -

UN-200-E-99 Unplanned Release NA NA NA -

UN-200-E-100 Unplanned Release NA NA 5 Oct-91 unknown
UN-200-E-106 Unplanned Release NA NA NA
UN-200-E-107 Unplanned Release NA NA NA
UN-200-E-114 Unplanned Release NA NA NA
UN-200-E-1 17 Unplanned Release NA NA NA -
UN-200-E-1 18 Unplanned Release NA NA NA -

UN-200-E-142 Unplanned Release NA NA NA ---

UPR-200-E-66 Unplanned Release NA NA NA --

UPR-200-E-70 Unplanned Release NA NA NA -

UPR-200-E-115 Unplanned Release NA NA NA
UPR-200-E-1 19 Unplanned Release NA NA NA -

UPR-200-E-125 Unplanned Release NA NA NA --

UPR-200-E-126 Unplanned Release NA NA NA --
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Table 4-5. Radiation and Dose Rate Surveys at the PUREX Plant Aggregate Area
Waste Management Units.

Radiation Surveys
Site Name Site Type ct/min dis/min mrem/h Survey Date Radiation

Type _
UPR-200-E-136 Unplanned Release NA NA NA -- --

UPR-200-E-137 Unplanned Release ' NA NA NA - -.

NA = No data available
NC = No contamination detected
Note: Values presented in the table represent the maximum value reported in the radiation
Dashes indicate no data are available.
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Table 4-6. Results of External Radiation Monitoring,
1985 through 1989 TLDs (mrem/yr).

Site Average Total
2E 5: 218-E-12B 94
2E 6: 200-E NE 91
2E 11: 218-E-12B N 100
2E 12: 218-E-12B E 89
2E 17: 241-C TF W 107
2E 18: 241-C TF E 111
2E 23: PUREX N 103
2E 24: PUREX NE 111
2E 29: PUREX S 80
2E 30: PUREX SE 80
2E 35: 200-E S 80
2E 36: 200-E SW 82
2E D: 216-A-29 Ditch E 96
216-A-29 Ditch 86
216-A-36B Crib #1 86
216-A-36B Crib #2 100
216-A-10 Crib #1 88
216-A-10 Crib #2 82
PUREX #1 85
PUREX #2 88
PUREX #3 92
241-A TF #1 244
241-A TF #2 220
241-A TF #3 324
241-A TF #4 590
241-A TF #5 94
241-A TF #6 101
241-A TF #7 132
241-A TF #8 2,585
241-A TF #9 665
241-A TF #10 883
241-A TF #11 115
241-A TF #12 157
241-A TF #13 132
216-A-30 Crib #1 87
216-A-30 Crib #2 84
216-A-37-1 Crib #1 87
216-A-37-1 Crib #2 88
216-A-8 Crib #1 106
216-A-8 Crib #2 124

WHC(PUREX-4)/9-24-92/03379T
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Table 4-7. Results of External Radiation Monitoring 1990 TLDs (mrem/yr).

Site Maximum Minimum Total

216-A-37-1 E 116 100 107
216-A-37-1 N 124 96 103

216-A-29 104 88 98
216-A-8 S 120 100 106

216-A-8 E 132 100 121

218-E-12 116 100 105

216-A-10-1 112 92 99

216-A-10-2 120 96 107

216-A-36-1 112 92 100

216-A-36-B-2 120 88 100

202-A-1 (PUREX) 112 96 100

202-A-1 SE (PUREX) 108 96 104

202-A-1 PL (PUREX) 280 96 194

241-A TF No. 1 332 136 216
241-A TF No. 2 160 116 132

241-A TF No. 3 144 108 122

241-A TF No. 4 140 100 113

241-A TF No. 5 124 104 110

241-A TF No. 6 128 96 116

241-A TF No. 7 2300 112 1100

241-A TF No. 8 2000 384 1200

241-A TF No. 10 1900 384 908
241-A TF No. 11 576 132 236

241-A TF No. 12 140 124 129

241-A TF No. 13 156 92 112

WHC(PUREX-4)/09-24-92/03379T.3 4T-7
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Table 4-8. Summ arv of Grid Soil Samline Resuts From 1985 to 1020 (f/
_ _ - age o

Radionuclide Site 2E 11 Site 2E 12 Site 2E 17 Site 2E 18 Site 2E 23 Site 2E 24 Site 2E 29 Site 2E 30
Ce-141 -1.801-02 4.88E-02 5.38E-02 -1.13E-02 2.00E-02 2.592-02 3.03E-02 -3.44E-02
Ce-144 1.35E-01 1.071-01 1.241-02 -1.30E-02 3.50E-02 2.20E-03 -1.03E-01 -5.43E-03
Co-58 -5.00E-03 -9.731-04 2.04E-02 -4.18E-03 -1.241-02 -3.28E-03 2.91E-02 -4.03E-03
Co-60 1.39E-02 5.01E-03 -2.44E-03 2.65E-03 2.43E-02 6.90E-03 7.21E-03 2.05E-03
Cs-134 3.99E-02 4.20E-02 3.19E-02 2.65E-02 -6.67E-04 3.95E-02 3.53E-02 -4.20E-03
Cs-137 1.19E+01 1.36E+01 4.352+00 6.241+00 9.971+00 5.491+00 2.62E+00 2.791-01
Eu-152 1.77E-01 6.521-02 4.93E-02 8.72E-02 1.46E-01 1.241-01 6.80E-02 5.851-02
Eu-154 -5.50E-02 1.78E-02 6.51E-02 2.75E-02 3.90E-02 -5.96E-03 6.74E-03 9.03E-03
Eu-155 1.80E-02 9.54E-02 1.39E-02 3.821-02 1.241-01 1.52E-02 2.12E-02 4.821-02
1-129 -- 2.37E-02 3.552-02 1.851-01 -- -7.30E-02 1.74E-01 6.30E-02
K-40 -- 1.191+01 1.50E+01 1.511+01 - 1.37E+01 1.54E+01 1.3.52+01
Mn-54 2.60E-02 2.14E-02 5.49E-03 1.75E-02 1.22E-02 -1.30E-03 -4.83E-03 3.96E-03
Nb-95 - 1.21E-01 7.69E-02 3.44E-02 -- -1.07E-01 4.521-02 -1.14E-02
Pb-212 - 7.85E-01 7.90E-01 7.481-01 -- 8.55E-01 8.751-01 7.04E-01
Pb-214 7.901-01 6.91E-01 5.79E-01 6.891-01 6.80E-01 6.72E-01 7.14E-01 6.261-01
Pu-238 1.49E-03 1.39E-03 7.47E-04 2.631-04 4.111-02 6.84E-04 1.84E-03 1.13E-03
Pu-239 6.27E-02 3.97E-02 2.34E-02 9.98E-03 1.261-01 3.03E-02 6.042-02 2.232-02
Ru-106 3.50E-02 -3.33E-04 1.46E-01 -2.64E-02 7.55E-02 1.80E-02 2.23E-01 3.83E-01
Sr-90 1.921+00 1.242+00 3.49E+00 1.33E+00 2.20E+00 7.94E-01 7.86E-01 3.681-01
Tc-99 - 3.411-01 2.35E-01 6.86E-aI -- 1.661-01 2.24E-01 1.661-01
U (total) 3.12E-01 2.063-01 2.29E-01 3.381-01 3.48E-01 3.32E-01 4.482-01 3.07E-01
Zn-65 -1.60E-02 -4.31-02 -1.28E-02 -1.42E-02 2.03E-02 -2.47E-02 -1.74E-02 -1.44E-02
Zr-95 1.402-02 5.52E-02 4.102-02 1.98E-02 4.471-02 1.981-02 2.13E-02 1.901-02

WHC(PUREX-4)/09-24-92/03379T.3

00 to
U
0

%0
tC

P 1 f 2



9 2 1 2 693 3 8 3 7

Table 4-8. Su mmary of Gri Sol)nnio 1hnt nl

Radionuclide Site 2ED Site 2EDB Site GRTI Site GRT2 Site GRT4 Site GRT5 Site GRT6

Ce-141 5.301E-02 1.90E-02 -2.44E-02 4.85E-03 -5.801-03 -1.60E-02 -3.001E-02
Ce-144 -1.1213-02 9.20E-03 -4.1OE-02 -1.261-02 -7.00E-04 -2.61E-02 -2.711-02
Co-58 7.70E-03 7.60E-03 4.47E-03 3.401E-03 5.731E-03 -9.86E-03 -8.13E-03
Co-60 3.00E-03 8.40E-03 -1.241-02 -1.23E-03 -1.851-02 1.431E-03 5.271E-03
Cs-134 3.431-02 6.6013-02 1.1413-02 -5.87E-03 -7.77E-03 2.45E-02 1.191E-02
Cs-137 3.82E+00 2.801+00 1.501+00 1.93E+00 1.011+00 1.61E+00 1.731+00
Eu-152 1.06E-01 1.50E-01 1.08E-01 4.78E-02 1.06E-01 6.051E-02 5.701E-02
Eu-154 3.281-02 -3.90E-02 2.13E-02 1.381-02 -7.13E-03 -4.67E-03 1.631E-02
Eu-155 6.451-02 5.80E-02 4.53E-02 3.24E-02 5.811-02 2,9513-02 4.71E-02
1-129 1.5413-01 1.00E-01 5.00E-03 9.73E-02 -5.90E-01 -7.90E-02 3.20E-01
K-40 1.631+01 -- 1.451+01 1.421+01 1.5113+01 1.481+01 1.5013+01
Mn-54 9.001-03 1.70E-02 2.12E-02 1.64E-03 9.69H-03 6.621E-03 9.731-04
Nb-95 -6.84E-02 -- -5.28E-02 -8.71E-02 -2.891E-02 -1.491-01 -1.38E-01
Pb-212 7.70E-01 -- 7.63E-01 8.43E-01 7.911E-01 7.67E-01 8.28E-01
Pb-214 6.831E-01 -- 5.89E-01 6.221E-01 6.44E-01 6.71E-01 6.241E-01

Pa-238 9.42E-04 5.0013-04 3.55E-04 4.96E-04 4.45E-04 3.3713-04 3.311E-04

Pu-239 4.081E-02 4.0013-02 1.481-02 3.051E-02 1.45E-02 1.28E-02 1.071E-02
Ru-106 5.371E-02 1.001E-01 -7.75E-02 9.04E-02 3.59E-02 -5.181E-02 -5.37E-03
Sr-90 9.0013-01 6.6013-01 3.681E-01 3.51E-01 3.0013-01 5.0913-01 2.861-01

Te-99 1.261E-01 5.2013-01 2.851E-01 - 3.$91E-01 3.32E-01 4.16E-01 3.0513-01
U (total) 4.9613-01 3.701-01 3.311E-01 3.8613-01 3.171E-01 3.821-01 3.991E-01
Zn-65 -6.681E-02 4.0013-03 -8.67E-03 -3.2013-02 -5.46E-02 -2.77E-02 -4.53E-03
Zr-95 1.44B-02 -2.0013-03 1.931-02 1.62E-02 8.10E-03 5.701E-03 4.231E-02

-- Dashes indicate data is not available
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Radionuclide Site 2E 1 Site 2E 2 Site 2E 3 Site 2E 4 Site 2E-NE Site 211-SE Site A-TF-E1 Site A-TF-E2
Ce-141 -9.671E-04 7.83E-03 -6.87E-03 - -7.60E-03 -8.67E-04 -2.4613-02 1.62E-02
Ce-144 1.4313-02 1.881-02 -8.49E-02 - -2.37E-02 2.50E-02 -4.20E-02 -1.79E-02
Co-58 1.701E-03 -5.951E-03 -3.45E-04 - -9.58E-03 -6.05E-04 1.3913-02 2.20E-02
Co-60 2.49E-02 -4.40E-03 5.931E-03 - 1.021E-02 1.5713-020 -5.00E-04 6.28E-03
Cs-134 1.3213-02 2.94E-02 4.131E-02 - 4.38E-02 2.261E-02 2.01E-02 3.76E-02
Cs-137 2.471+00 1.80E+01 4.771E-01 8.60E+01 1.191+00 3.5813-01 2.4013+00 7.291+00
Eu-152 1.21E-01 9.25E-02 1.1013-01 - 3.17E-02 8.28E-02 1.061E-01 9.501E-02
Eu-154 3.79E-02 3.691E-02 8.361E-03 - 1.941E-02 8.431E-03 1.3713-02 -1.85E-02
Eu-155 5.40E-03 4.821-02 3.42E-02 - 4.301E-02 4.1613-02 5.11E-02 5.4813-02
K-40 1.32E+01 1.361+01 1.43E+01 -- 1.381+01 1.5113+01 1.211+01 1.3913+01
Mn-54 6.4313-03 1.06E-02 1.2513-02 -- 2.361E-02 4.9813-03 3.081E-03 2.0313-02
Nb-95 2.0013-03 -1.6413-02 -4.151E-02 - -4.631E-02 -5.5413-02 -4.77E-02 2.951E-02
Pb-212 6.2913-01 6.1313-01 6.611E-01 - 7.271E-01 7.48E-01 4.82E-01 6.681E-01
Pb-214 4.601E-01 4.69E-01 5.28E-01 - 6.0013-01 6.1413-01 5.0113-01 5.271E-01
Pu-238 7.601E-05 2.4613-04 3.851E-04 -- 3.2713-04 2.1911-04 4.881-04 5.0313-04
Pu-239 8.181E-03 6.651E-03 1.881-02 1.20E+01 5.401E-03 1.60E-03 2.041E-03 4.08E-03
Ru-106 6.18E-02 2.19E-01 3.801E-01 - -6.50E-03 6.641E-02 8.4313-02 8.30E-02
Sr-90 6.0813-01 2.43E+00 5.32E-01 7.801+00 1.641+00 6.93E-01 4.281E-01 2.15E+00
U (total) 2.6513-01 3.29E-01 3.061E-01 -- 2.30E-01 3.0213-01 2.2213-01 3.62E-01
Zn-65 -8.4013-02 2.941E-02 8.501E-03 - 1.43E-02 -4.9912-02 -5.251E-02 -1.71E-02
Zr-95 -6.72E-03 -1.411E-02 1.011E-02 - 3.7611-02 1.5613-02 4.791E-03 3.87E-02_
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Table 4-9. Summary of Fenceline SOil Sampling Results From 1985 to 1989 (pCi/g). Page 2 of 2
Radionuclide Site Site Site Site Site Site Site

A-TF-E3 A-TF-E4 A-TF-W1 A-TF-W2 A-TF-E C-TF-NE C-TF-SE

Ce-141 8.401E-01 -1.871E-03 5.23E-02 -1.50E-02 -8.65E-03 1.30E-02 -2.80E-03
Ce-144 -2.991E-02 -7.96E-03 8.75E-03 -1.35E-02 5.301E-04 7.821E-02 -7.851-02
Co-58 1.54E-03 1.651E-02 1.551E-03 -1.541E-02 -1.30E-02 1.381E-02 -2.81E-03
Co-60 9.03E-03 -5.93E-03 1.811E-02 5.601E-03 1.1013-02 1.38E-02 2.061E-02
Cs-134 5.63E-02 1.0713-02 1.091-02 1.261E-02 3.851-02 3.001E-02 -1.59E-02
Cs-137 1.03E+01 3.67E+01 2.241E+01 3.3113+00 3.27E-01 2.351+01 3.19E+01
Eu-152 6.321E-02 7.071E-02 8.991E-02 5.15E-02 1.9413-02 5.171E-02 7.49E-02
Eu-154 3.17E-02 2.82E-02 2.68E-02 -1.13E-02 -3.501E-03 6.50E-02 3.17E-03
Eu-155 3.601-02 8.3213-02 3.05E-02 4.92E-02 -3.60E-03 5.23E-02 4.7713-02
K-40 1.51E+01 1.291+01 1.491+01 1.55E+01 2.43E-02 1.45E+01 1.56E+01
Mn-54 2.29E-02 9.441E-03 6.40E-03 9.21E-03 1.05E-01 3.9013-03 2.001E-03
Nb-95 -8.161E-02 -2.98E-02 -4.25E-02 -1.52E-01 -- 6.661E-02 -8.141E-02
Pb-212 7.0713-01 6.061E-01 6.411E-01 9.38E-01 - 7.4013-01 6.1912-01
Pb-214 5.001E-01 5.251E-01 5.961E-01 8.16E-01 - 6.5711-01 5.56E-01
Pu-238 2.10E-04 6.931E-04 1.801E-04 2.30E-04 9.371E-04 5.43E-04 7.50E-04
Pu-239 2.93E-03 1.03E-02 3.131E-03 1.901E-03 2.04E-02 1.831-02 9.8013-03
Ru-106 2.44E-01 5.06E-02 4.431E-02 4.87E-02 6.271E-02 -8.33E-02 -1.77E-02
Sr-90 2.451+00 5.55E+00 1.1113+00 2.981+00 2.931E-01 5.5413+00 1.6813+01

U (total) 2.5513-01 2.871E-01 2.631E-01 3.15E-01 3.831E-01 3.361E-01 2.551E-01
Zn-65 2.12E-02 -1.511E-02 -3.58E-02 -4.20E-02 1.101E-02 1.53E-02 -1.901E-02
Zr-95 -7.1313-02 1.2113-02 2.431E-02 3.77E-02 1.801E-03 -4.2313-03 3.11E-02

-- Dashes indicate data not available
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Table 4-10. Summary of Soil Sampling Results: 1990 and 1991 (pCi/g). Page 1 of 2
Sampling Location

Radionuclide 2264 2E65 2266 2E67 2E68 2E69 2E67 2161
Be-7 2.25E+01 1.612+01 3.111+00 7.08E+00 1.47E+01 3.381+00 9.95E+00 1.29E+01
CePr-144 8.47E-02 1.77E-01 5.50E-01 1.091-01 3.74E-02 2.73E-01 5.69E-02 5.03E-01
Co-60 8.64E-03 1.20E-02 2.33E-02 1.242-02 2.18E-02 4.41E-02 1.211-02 1.56E-02
Cs-134 1.96E-01 2.01E-01 2.282-01 1.971-01 1.08E-01 3.102-01 6.311-02 1.36E-01
Cs-137 2.94E+00 1.202+01 1.10E+01 7.702-01 4.43E-01 1.93E+00 4.231-01 5.04E-01
Eu-154 3.59E-02 5.492-02 2.091-02 3.372-02 9.072-02 2.29E-02 1.81E-02 4.111-02
Eu-155 5.221-02 2.042-02 3.81E-02 3.961-02 1.65E-02 6.36E-02 3.55E-02 2.71E-02
K-40 1.61E+01 1.572+01 1.56E+01 1.432+01 1.65E+01 1.452+01 1.63E+01 1.38E+01
Pb-212 7.012-01 6.33E-01 8.22E-01 7.512-01 7.51E-01 6.822-01 6.43E-01 5.771-01
Pb-214 5.34E-01 4.77E-01 7.06E-01 5.722-01 7.67E-01 6.19E-01 5.54E-01 4.81E-01
Pu-238 4.162-04 5.48E-04 1.502-04 6.77E-05 6.85E-04 2.422-04 1.01E-04 8.23E-05
Pu-239/240 1.41E-02 3.002-02 8.192-03 4.542-03 8.522-03 2.68E-03 3.17E-03 2.12E-03
Ra-226 5.66E-01 4.312-01 -- 5.56E-01 6.03E-01 5.77E-01 5.48E-01 4.01E-01
Ru-106 1.04E-01 5.922-02 1.76E-01 2.212-0.1 3.102-01 3.392-01 1.251-01 3.58E-01
Sb-125 4.382-02 2.48E-02 6.46E-02 1.212-02 5.24E-02 2.622-02 1.04E-02 9.321-03
Sr-90 3.01E+00 2.372+00 1.82E+00 9.002-01 2.172+00 5.39E-01 4.601-01 7.27E-01
U-234 7.302-01 7.302-01 7.502-01 6.502-01 7.30E-01 9.702-01 7.501-01 8.501-01
U-235 1.612-02 2.922-02 2.61E-02 3.372-02 3.69E-02 1.94E-02 3.58E-02 5.171-02
U-238 7.112-01 7.57E-01 7.282-01 7.57E-01 6.672-01 9.41E-01 9.97E-01 9.25E-01
U (total) 8.18E-01 7.042-01 7.17E-01' 9.14E-01 5.912-01 1.15E+00 8.52E-01 1.12E+00
Zn-65 3.74E-01 1.662-01 2.262-01 2.672-01 3.36E-01 3.97E-01 2.971-01 3.39E-01
ZrNb-95 8.93E-01 1.562+00 3.682-01 6.90E-01. 1.24E+00 1.99E+00 6.802-01 7.10E-01
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Table 4-10. Summ of Soil Sampling Results: 1990 and 1991 (pCi/g). Page 2 of 2
Sampling Location

Radionuclide 2E72 2E73 2274 2E75 2E76 2E77 2278 2E79
Be-7 9.52E+00 1.81E+01 2.68E+00 1.07E+01 1.64E+01 1.01E+00 9.90E+00 8.95E+00
CePr-144 2.65E-01 8.40E-01 1.41E-01 2.34E-01 6.492-02 1.91E-01 1.191-01 7.11E-02
Co-60 1.13E-02 9.832-03 2.97E-02 1.262-02 4.75E-03 7.6013-03 1.821-02 6.10E-03
Cs-134 1.58E-01 1.16E-01 1.182-01 2.53E-01 5.67E-02 1.941-01 1.75E-01 3.16E-01
Cs-137 3.02E-01 1.88E+01 7.362-01 1.04E+00 .96E-01 4.791-01 1.35E+00 1.66E+00
Eu-154 3.56E-02 9.90E-02 2.56E-02 1.29E-02 2.251-02 6.40E-03 2.451-02 8.20E-02
Eu-155 6.46E-02 6.62E-02 2.37E-02 2.552-02 9.80E-02 3.43E-02 3.74E-02 6.75E-02
K-40 1.391+01 1.221+01 1.572+01 1.592+01 1.36E+01 1.48E+01 1.80E+01 1.35E+01
Pb-212 5.59E-01 5.24E-01 5.68E-01 - 7.43E-01 5.96E-01 7.83E-01 6.431-01
Pb-214 5.021-01 4.73E-01 -- - 5.85E-01 5.46E-01 6.461-01 7.25E-01
Pu-238 4.86E-04 3.31E-03 1.632-04 1.37E-03 5.85E-04 5.78E-04 1.10E-03 2.87-03
Pu-239/240 1.16E-02 9.011-02 5.982-03 2.74E-02 4.08E-02 1.50E-02 4.32E-02 9.20E-02 0
Ra-226 4.53E-01 5.051-01 -- -- 5.84E-01 5.28E-01 6.201-01 5.93E-01
Ru-106 1.49E-01 1.43E-01 1.40F01 6.10E-0.1 8.76E-02 1.622-01 4.97E-02 9.75E-02
Sb-125 5.64E-02 6.50E-02 4.58E-02 2.71E-02 6.27E-03 5.742-02 2.961-02 2.82E-02
Sr-90 4.52E-01 5.752+00 9.18E-02 1.09E+00 2.162-01 1.48E-01 3.05E-01 4.81E-01
U-234 5.50E-01 6.60E-01 8.002-01 8.901-01 7.202-01 7.20E-01 8.90E-01 7.50E-01
U-235 2.45E-02 1.87E-02 1.652-02 2.39E-02 2.75E-02 3.60E-02 2.181-02 2.39E-02
U-238 6.48E-01 7.36E-01 6.84E-01 7.56E-01 7.80E-01 6.96E-01 9.40E-01 7.713-01
U (total) 6.86E-01 7.91E-01 7.022-01 - 9.11E-01 6.74E-01 7.58E-01 9.15E-01
Zn-65 2.19E-01 2.95E-01 1.192-01 4.062-01 2.582-01 1.93E-01 4.35E-01 5.56E-01
ZrNb-95 3.64E-01 3.30E+00 9.302-01 1.11E+00 1.45E+00 2.07E+00 1.49E+00 1.74E+00

Source: Schmidt et al. 1991, 1992.
Dashes indicate data is not available.
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RM20: 216-A-29 Ditch

8 9 2

Table 4-11. Results of Surface Water Sampling (nCi/L)
1985

1986 1987 1988 1989 1990
Radionuclide Result Error Result Error Result Error Result Error Result Error Result Error

Total beta
Max 8.8E-02 1.24E-01 2.7E-02 <1.00E+02 <1.00E+02 <4.OE+01Min 1.72-0 <12-01 <1E-01 <1.00E+02 <1.00E+02 <4.0E+01Average 4.9E-02
SD 5.1E-02

Total alpha
Max 1.2E-02 <1.0E02 1.1E.02 5E+00 <1.00E+02 1.04E+02Min IE-03 <1E-01 <1E-01 <1.00E+02 <1.00E+02 <4.0E+01Avernge 311-03
SD 6E-03

Cesiun-137
Max 5.81-02 <9.01-02 1.27E-01 <1.00E+02 6.2E+01 <4.0E+01Ming 4.2E02 <12-01 1E-01 <1.00E+02 <1.00E+02 <4.0E+01Average 4.7E-02
SD 9E-03

Strontium-90
Max 4.0E-02 <8.3E-02 <3.02-02 <1.00E+02 <4.0E+01Min, 1.51102 <12-01 <12-01 <1.00E+02 <4.0E+01Averge 2.71-02
SD 1.7E-02
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Table 4-12. Summary of Vegetation Sampling Results (pCi/g).

Site Site Site Site Site Site Site Site
Radionuclide 2E 11 2E 12 2E 17 22 18 2E 23 2E 24 2E 29 2E 30

Be-7 < -1.8E-02 1.85E+00 2.64E+00 2.63E+00 -- 3.23E+00 2.01E+00 1.501+00
Ce-141 < 1.10E-03 1.46E-03 -8.41E-03 -1.99E-02 2.101-02 1.90E-03 -3.64E-02 3.05E-03
Co-60 8.81E-02 9.381-03 2.12E-02 6.63E-03 -1.12E-02 2.75E-02 1.56E-02 5.94E-03
Cs-134 2.85E-01 1.06E-01 2.46E-01 1.50E-01 7.802-02 1.26E-01 1.16E-01 --
Cs-137 5.85E-02 3.23E-01 6.79E-01 9.83E-01 1.51E-01 1.10E+00 1.23E-01 2.33E-01
Eu-152 9.10E-02 2.16E-02 2.32E-03 5.13E-02 -3.101-02 8.631-03 -5.70E-02 -1.55E-02
Eu-154 5.64E-02 1.321-02 6.181-02 -1.29E-02 -1.04E-02 4.30E-02 9.35E-03 -2.34E-02
Eu-155 - -5.56E-03 9.83E-02 2.77E-02 -2.10E-02 -2.06E-03 -1.07E-02 8.601-03
1-129 - 6.08E-02 -2.30E-02 2.761-01 -3.80E-01 2.67E-03 0.002+00 7.35E-02
K-40 - 1.061+01 1.39E+01 1.45E+01 - 1.30E+01 1.492+01 1.09E+01
Nb-95 < -5.602-02 -9.501-03 1.26E-02 -8.93E-04 -2.37E-02 -8.44E-03 -1.431-02 -3.05E-03
Pb-212 9.301-01 2.78E-02 7.77E-02 5.86P-02 -- 5.131-02 1.98E-02 7.601-02
Pb-214 2.00E+00 4.11E-02 8.68E-02 8.79E-02 -- 9.76E-02 3.28E-02 7.13E-02
Pu-238 -- 3.03E-04 1.27E-03 2.72E-04 1.94E-04 6.40E-04 2.47E-04 5.30E-04
Pu-239 -- 1.082-03 6.56E-03 1.63E-03 2.451-03 8.90E-03 1.17E-03 4.67E-03
Ru-103 - 1.13E-01 4.85E-01 2.16E-01 5.12E-01 2.572-01 5.38E-01 --
Ru-106 -- 7.25E-01 3.23E-01 3.252+00 2.25E+00 3.33E+00 1.73E+00
Sr-90 - 1.75E+00 1.192+01 6.09E-01 4.34E-01 9.97E-01 1.61E-01 5.20E-01
Tc-99 -- 7.38E-01 1.76E+00 1.362+00 1.101+00 1.33E+00 1.111+00 5.78E-01
Zr-95 < 4.20-02 1.45E-02 1.74E-02 2.98E-02 2.982-02 -2.77F-03 1.43E-02 2.44E-02
Note: Values are averages for each year with a detection since 1985.
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Table 4-12. Summary of Vegetation Sampling Results (pCi/g).

Site Site Site Site Site Site Site Site
Radionuclide 2ED 2EDB 2EDC GRTI GRT2 GRT4 GRT5 GRT6

Be-7 - - 2.98E+00 3.00E+00 2.612+00 322E'+00 2.82E+00 2.091+00

Ce-141 -9.50E-02 - -2.25E-02 -1.34E-02 -2.78E-03 1.96E-02 7.831-03 -2.45E-04
Co-60 8.801-03 1.40E-02 6.69E-03 1.30E-03 -3.67E-04 9.09E-03 -3.57E-03 5.951-03
Cs-134 1.19E-01 5.201-02 -- 6.10E-02 8.30E-02 5.00E-02 8.50E-02 5.55E-02
Cs-137 7.832-01 2.80E-01 4.271+00 5.77E-01 8.53E-01 3.57E-01 2.981-01 4.331-01
Eu-152 1.501-02 4.80E-02 6.64E-02 5.09E-02 4.21E-02 2.33E-02 -1.41E-02 2.75E-02
Eu-154 -6.45E-02 -2.901-02 6.04E-02 -1.42E-02 2.53E-02 8.53E-03 -2.44E-02 -1.92E-02
Eu-155 1.77E-02 1.40E-02 2.10E-02 -8.07E-03 3.572-03 -3.37E-03 -2.41E-02 7.12E-03
1-129 3.00E-02 -1.40E-01 -5.80E-02 -4.77E-02 -7.63E-02 1.241-01 -1.431-02 1.19E-01
K-40 - -- 1.32E+01 1.18E+01 1.30E+01 1.17E-01 1.29E+01 1.10E+00

Nb-95 6.93E-02 1.80E-02 7.19E-03 -6.17E-03 -6.371-04 -3.60E-03 3.492-03 -4.73E-03
Pb-212 - -- 1.06E-01 9.512-02 1.051-01 7.78E-02 6.58E-02 5.951-02

Pb-214 - -- 9.761-02 3.71E-02 1.37E-01 1.15E-01 5.771-02 7.54E-02

Pu-238 9.05E-05 8.90E-05 4.83E-04 1.9iE-03 2.38E-04 1.75E-04 2.47E-04 4.48E-05

Pu-239 1.151-02 8.00E-03 1.60E-02 6.452-03 3.621-03 5.883-03 2.91E-03 7.68E-03
Ru-103 2.36E-01 -- -- --

Ru-106 1.XOE+00 - 5.09E-01 1.05E+00 2.53E-01 2.34E+00 4.60E-01 4.24E-01

Sr-90 3.352-01 3.30E-01 4.19E-01 3.15E-01 2.48E-01 2.39E-01 2.57E-01 3.38E-01
Tc-99 8.901-01 9.60E-01 7.47E-01 1.48E+00 2.582+00 9.78E-01 1.25E+00 9.792-01
Zr-95 6.56E-02 8.90E-03 2.16E-02 7.40E-03 8.57E-03 -7.87F-03 -2.03E-04 5.60E-03
Note: Values are averages for each year with a detection since 1985.

U
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DOE/RL-92-04

Draft B

Table 4-13. Summary of Vegetation Samplna Results for19 ad

Sampling Lodation

Radionuclide 2E67 2E78 2E79
Be-7 3.OOE+00 7.03E+00 1.80E+00
CePr-144 2.OOE+00 1.56E-01 1.40E-01
Co-60 3.70E-01 1.37E-02 6.80E-02
Cs-134 1.60E-01 2.23E-02 1.lOE-01
Cs-137 4.10E-01 1.83E-01 7.OOE-02
Eu-154 3.70E-01 7.62E-02 1.80E-01
Eu-155 8.30E-02 7.45E-03 2.80E-02
K-40 2.70E+01 1.40E+01 2.90E+01
Pb-212 -- 3.66E-02 --

Pb-214 -- -- -

Pu-238 4.50E-05 1.06E-04 9.20E-05
Pu-239/240 8.OOE-04 5.16E-03 1.90E-03
Ru-106 1.60E+00 9.93E-02 1.1OE+00
Sb-125 1.OOE-02 3.34E-02 1.IOE-01
Sr-90 3.80E-01 2.57E-02 1.30E-01
U-234 9.OOE-02 1.80E-02 5.90E-02
U-235 3.70E-04 5.60E-04 3.40E-04
U-238 2.40E-02 1.OOE-02 2. 1OE-02
U (Total) -- 4.53E-02 --

Zn-65 5.20E-01 7.54E-02 3.50E-01
ZrNb-95 3.50E-01 2.51E-01 9.80E-01
Source: Schmidt et al. 1991, 1992.
Dashes indicate data are not available.

WHC(PUREX-4)/09-24-92/03379T.3 4T-13
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Draft B

Table 4-14. Summary of Gamma-Ray Logs that were Reviewed.
Page 1 of 2

Waste Management Number of
Unit Well Number Times Logged Inclusive Dates

216-A-1 Crib

216-A-2 Crib-

216-A-4 Crib

216-A-6 Crib

216-A-7 Crib

216-A-21 Crib

216-A-26 French Drain

216-A-26A French
Dram .

216-A-27 Crib

216-A-30 Crib

216-A-31 Crib

216-A-36A Crib

216-A-36B Crib

E25-2

E24-53

E24-54

E25-3

E25-53

E25-54

E24-12

E24-53

E24-54

3

2

E17-2

E17-3

E16-2

E25-11

E25-12

(01-30-06)

E25-190

(01-30-11)

E25-191

(01-30-23)

E25-193

(01-30-03)

E24-9

E17-4

(01-36-01)

E17-9

E17-10

E17-5

E17-6

E17-7

(01-36-07)

E17-11

(01-36-11)

E17-51

(01-36-06)

5/63 to 8/82

5/63 to 9/87

5/63

5/63

4/70

5/63

5/63

2

to

to

to

to

to

8/82

9/87

4/76

8/82

9/87

5/63 to 7/87

5/63 to 7/86

5/63 to 9/82

5/63 to 10/80

5/63 to 3/90

10/82 to 3/90

10/82 to 3/90

10/82 to 9/90

5/63 to 9/87

4/68 to 7/87

4/68 to 4/79

4/70 to 9/86

10/65 to 9/82

7/65 to 4/76

7/65 to 9/88

9/82 to 9/88

9/82 to 9/88

WHC(PUREX-4)/09-24-92/03379T.3 4T-14a



DOE/RL-92-04

Draft B

Table 4-14. Summary of Gamma-Ray Logs that were Reviewed.
Page 2 of 2

Waste Management Number of
Unit Well Number Times Iagged Inclusive Dates

216-A-37-1 Crib E25-17 4 12/76 to 3/90

E25-18 3 12/76 to 6/88

(01-37-11)

E25-19 4 12/76 to 9/82
(01-37-05)

E25-20 4 12/76 to 9/82
216-A-37-2 Crib E25-21 -

E25-22

(01-37-22)

E25-23

(01-37-17)

E25-24 '

216-A-45 Crib E25-12 4 5/63 to 3/90

E25-13

E25-53 3 5/63 to 8/82

E25-54

E17-12 1 4/86
E17-13 1 8/86
E17-53 1 9/88

E17-54 1 9/88
- = not available

WHC(PUREX-4)/09-24-92/03379T.3
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DOERL-92-04
Draft B

Table 4-15. Potential for Past Migration of Liquid Discharges
to the Unconfined Aquifer.

Range of Soil Liquid Effluent Past Migration to
Column Pore Volume Received Unconfined

Waste Management Unit Volumes (m3 ) 0 (M3) Aquifer
K> 3 S Cribs and' s rains

216-A-1 Crib 660 to 1,980 98 No
216-A-2 Crib 307 to 921 230 No
216-A-3 Crib 317 to 952 3,050 Yes
216-A-4 Crib 316 to 948 6,210 Yes
216-A-5 Crib 975 to 2,925 1,630,049 Yes
216-A-6 Crib 7,675 to 23,024 3,400,102 Yes

216-A-7 Crib 73 to 220 326 Yes
216-A-8 Crib 11,747 to 35,241 1,150,035 Yes
216-A-9 Crib 6,685 to 20,054 981,029 Yes

216-A-10 Crib 9,357 to 28,072 3,210,096 Yes

216-A-21 Crib 791 to 2,373 77,902 Yes
216-A-24 Crib 18,000 to 54,001 820,025 Yes

216-A-27 Crib 1,665 to 4,996 23,201 Yes
216-A-30 Crib 10,586 to 31,758 7,110,213 Yes
216-A-31 Crib 567 to 1,701 10 No
216-A-32 Crib 446 to 1,337 4 No
216-A-36A Crib 910 to 2,729 1,070 Yesb/

216-A-36B Crib 4,533 to 13,598 317,010 Yes
216-A-37-1 Crib 5,293 to 15,879 377,011 Yes
216-A-37-2 Crib 10,190 to 30,569 1,090,033 Yes
216-A-38 Crib 6,163 to 18,489 ni ni

216-A-39 Crib ni ni ni

WHC(PUREX-4)/9-24-92/03379T.15

4T-15a
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DOERL-92-04

Draft B

Table 4-15. Potential for Past Migration of Liquid Discharges
to the Unconfined Aquifer.

Range of Soil Liquid Effluent Past Migration to
Column Pore Volume Received Unconfined

Waste Management Unit Volumes (M3 ) a/ (M3) Aquifer
216-A-41 Crib 79 to 237 10 No
216-A-45 Crib 19,358 to 58,074 103,003 Yes

216-A-11 French Drain 4 to 11 100 Yes

216-A-12 French Drain 4 to 11 100 Yes

216-A-13 French Drain 6 to 17 100 Yes

216-A-14 French Drain 4 to 12 1 No

216-A-15 French Drain 10 to 29 10,000 Yes

216-A-16 French Drain 7 to 22 122 Yes
216-A-17 French Drain 7 to 22 60 Yes

216-A-22 French Drain 23 to 68 10 No

216-A-23A French Drain 7 to 22 6 No

216-A-23B French Drain 7 to 22 6 No
216-A-26 French Drain 10 to 31 ni ni

216-A-26A French Drain 6 to 17 1 No

216-A-28 French Drain 64 to 191 30 No

216-A-33 French Drain 23 to 70 ni ni

216-A-35 French Drain 23 to 70 10 No

216-C-8 French Drain 20 to 61 10 No

216-A-29 Ditch 14,341 to 43,024 10,400,312 Yes

216-A-34 Ditch 3,997 to 11,990 ni ni

216-A-18 Trench 4,350 to 13,050 488 No

216-A-19 Trench 411 to 1,232 1,100 YesbI

WHC(PUREX-4)/9-24-92103379T.15

4T-15b
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DOE/RL-92-04
Draft B

Table 4-15.

Source: WHC 19
a/ Pore volume

x (porosity).
reflects 0.30
soil to retain

b/ The effluent
but is below
general, it is

Potential for Past Migration of Liquid Discharges
to the Unconfined Aquifer.

Range of Soil Liquid Effluent Past Migration to
Column Pore Volume Received Unconfined

Waste Management Unit Volumes (M3) a/ (M3) Aquifer
216-A-20 Trench 425 to 1,274 961 Yesbl

216-A-40 Trench 6,072 to 18,215 946 No

91a.
calculation: (waste unit section area) x (nominal depth to groundwater)
Lower pore volume value reflects 0.10 porosity, higher pore volume

porosity. Pore volume calculation does not account for the ability of
the liquid discharged.
volume received by these units exceeds the lower pore volume estimate
the high estimate. Given the high permeability of the soil column in
likely that some of the discharge waste volume reached groundwater.

ni = no inrormation availabile

WHC(PUREX-4)/9-24-92/03379T.15

4T-15c
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Table 4-16. TRAC Estimated Waste Tank Inventories Data.
Total A-101 A-102 A-103 A-104 A-105 A-106 AX-l0l AX-102 AX-103 AX-104
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies Curies
A225 8E-07 6E-07 5E-08 4E-07 4-09 3-07 3E-08 1E-08 3E-09 E-08
A227 2E-05 1E-04 4E-05 7-06 3E-06 9E-06 2E-06 SE-08 IE-06 IE-05

3. Am241 IE+03 3E+03 5E+02 8E+02 1E-05 3R+02 3F+01 2E+01 2H+01 1E+02
4. Am242 9E-01 5E+00 9 L-01 8E-01 1-08 2R-01 9E-11 6F-17 3R-02 6E-02
S. Am242m 9E-01 +00 9H-01 8E-01 1E-08 2W -f 9W-1I 6E-17 M-02 6E-02
6. Am243 3E-01 2E+00 6E-01 3E-01 4E-09 7E-02 6E-11 1E-17 IE-02 3E-02
7. At217 8E-07 6E-07 SE-08 4E-07 4E-09 3E-07 3E-08 4E-08 E-09 M-08
8. Ba135m OE+00 f+00 OE+00 OE+00 OE+00 1E+00 E+00 OE+00 OE+00 0E+00
9. a137m OE+00 3E+05 2R+04 IF-13 3E+04 -42 3R-06 1 4-12 2+4 E
10. Bi21 I 3E-10 7E-10 1E-10 1E-10 9E-14 2-10 5E-11 41 6E-12 9E-11
I . Bi211 2E-05 1E-04 4E-05 7H-06 3E-06 9E-06 2E-06 8&-08 SE-06 ME-05
12. Bi213 8E-07 6E-07 SE-08 4E-07 SE-09 3E-07 3EE- 08 3E-09 1E-08
13. fi214 2F-09 3E-9 iE-10 8E-10 2E-13 1E-09 3E-10 F1-10 3E-11 4E-10
14. C14 ±E+o2 4E+02 3E+01 ?F+02 5E+00 6E-02 IE-01 2E-15 9E+00 9E+01
1S. Cm242 8E-01 4E+00 7EL 7E-01 9E 2E-01 7P-11 I-17 3R-02 1E-02
16. Cm244 E+00 5E+00 4E+00 2E-20 4Q-03 8E-10 5E-10 1 t-18 6-2 2E-01
17. Cm245 0E+00 3E-04 2E-04 7E-25 IE-07 4E-14 3E-14 72-23 4E-06 fE-05
18. ts135 06+00 1E+00 8E-2 7E-19 M-01 2E-09 2E-11 2E-17 .E-01 3E-01
19. Cs137 n l+00 3F+05 2E+04 IE-13 4E+04 3F-04 1E-6 4E-17 2H+4 1+05
20. Fr221 8E-07 6E-07 5E-08 4E-07 4E-09 3E-07 3R-08 1E-08 -09 1E-08
21. Fn223 3E-07 2E-06 6E-07 IE-07 4E-08 1Q-07 3-08 JE-2 AE-0 I-L
22. 1129 0E+00 3E-01 1M-01 1E-19 1E-02 3E-10 1E-11 13E-18 21E-02 4E-02

01

*8'~
t:1

w
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 2 of 17

Total A-101 A-102 A-103 A-104 A-105 A-106 AX-101 AX-102 AX-103 AX-104
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies Curies
23. Nb93m 4E+02 3E+02 9E+01 9E+01 JE-01 2F +02 8F+01 4E+01 3E+00 2E+02
24. Ni59 0E+00 0E+00 OE+00 QH+00 OE4+0 01E+00 0E+00 0E+00 OE+00 .E+00
25. NO 4E+04 1E+04 2E+04 7E+03 2E05 4+04 7E+02 2E+00 3E+02 8E+02

26. ND237 4E-03 3E-01 1E-02 SE-03 4E-02 IQ-03 SE-05 4E-05 2E-02 3-02
27. Nn239 3E-01 2R+00 5&Q1 3E-01 4E-09 7H02 6E-11 I E-17 1P02 3E-02
28. Pa231 9E-05 2E-04 1E-04 3E-05 4E-06 SE-05 1E-05 SEQ . 8E-06 2E-05
29. Pa233 4E-03 3&0L 1 W-02 E03 4&02 IE03 505 4E-05 2E02 3&02
30. Pa234m ?E+00 1E+00 1E+00 2E+00 5E-09 4E+00 1E+o± 4E02 5E09 1E-01
31. Ph29 R07 6R07 5 &I 4&Q7 4R-09 3E-07 3R-08 1 Q19 J08f1
32. Pb210 3E-10 6E-10 JE-10 1E-10 9E-14 2E-10 5E-1L I 4E-1 I 6E-12 9E-1L1
33. Pb211 2&05 1R04 4E-05 7E06 3E-06 906 2E06 2&06 506 1-05
34. Pb214 2E-09 3H-09 5E-10 8E-10 2E-13 IE-09 3E-10 1E-10 3E-1I 4E-10
35. Pd107 OE+00 6H-01 2E01 -19 2&02 4 W-10 3F11 6E-18 3&02 8E-02
36. Po210 3F-10 6H-10 IE-10 IE-10 9P-14 2E-10 SE-11 4E-1 1 5E-12 8E-11
37. Po213 8H-07 6 7 5E-0 4E-07 4E09 3E07 3E-08 1& L R -09 M 1E-0
38. Po214 309 4E7-09 7EU10 IEt09 2E-13 1E09 3E-10 1-10 4E1 I 5E-10
39. MIS 2E-05 1F04 4E05 7E-06 3E06 9E06 2E06 8H-08 5E06 IE-05
40. M21 2&09 3E-09 5E-10 8E-10 2E-13 E-09 3E-10 IE-10 3&11 4E-10
41. Pu23 +01 1E+01 21+01 2 2+01 .4Q4 . E+.1 2.+DL 9E+00 2E-L Z±01
42. Pu239 2E+03 3E+02 3E+02 6E+02 2E-06 +3 +2 +3E-05 3E+02
43. Pu240 6E+02 8E+01 9E+01 1E+02 E IB+2 AE+L 4+U E-04 E
44. Pu241 6E+03 7E1+02 1E+03 1E+03 2E-06 3E+03 1-+03 7E-02 9.-05 11+03

WHC(PUREX-4)/9-24-92/03379T.1
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 3 of 17

Total A-101 A-102 A-103 A-104 A-105 A-106 AX-101 AX-102 AX-103 AX-104
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies Curies
45. Ra223 2E-05 IE-04 4E-05 7E-06 3E-06 9E-06 2E-06 8E-08 5E-D6 f1-
46. Ra225 8E-07 6E-07 WE-08 4E-07 4E-09 3E-07 3E-08 IE-08 3E-09 M-08
47. Ra226 2f-09 3E-09 SE-10 8H-10 2E-13 1E-09 3E-10 JF-10 3H-11 4E-10
48. Ru106 4E-01 3E-01 2E+00 4E02 IE-07 1+00 8E+00 7E+00 7E-03 6E+00
49. Sbi26 3E+01 1E+02 7E-01 3F+01 IE-07 6H+O 7E-11 2E+01 2E+00 6E+01
50. Sb126m 3E+01 ±+02 7E-01 3E+01 1E-07 6E+00 7E-11 2E+01 2E+O± 6E+01
51. S79 E+00 6E+00 2E+00 2-18 31-01 5E-09 2E-10 4E-17 4E-01 8E-01
52. Sm151 4E+04 1E+05 7E+02 3E+04 9E-05 7E+03 7E-08 IE+04 2E+03 6E+04
Sn2C 3 C+01 1+W 7P-1 +01 IE-07 6F+00 7F-1I )41n 2 i+L 2+00 6E+01L

54. Sr9L 3E+06 7E+06 2E+04 4E+06 3E-02 3E-06 1H-10 2B+04 9E+06
55. Tc99 OE+00 ?P+02 7E+01 6E-17 1+1 2E 2E-08 1E-1 B+01 3+01
56. Th227 2E-05 IE-04 4E-05 7E-06 3E-06 2E-06 8E-08 4E-06 9E-06
57. 229 8E-7 6R-07 5E-08 4E-07 4E-09 3E-08 JE-08 3E-09 E-08
58. Tb230 8E-07 LE-07 2R-07 2E-07 3E-12 4E-07 1E-07 4E-08 SE-09 1E-07
59. Tf231 3 W-01 4F-02 6F-2 R-2 2 Min 2-01 5F-02 1E-03 I&-13 6F-03
60. Th233 OE+00 +EOE+00 00 .+00 OU+00 OE+00 0fl+00 OE+00 Qf+j0 gE+00
61. Th234 7E+00 1E+00 1E+00 2E+00 SE-09 4E+00 1E+00 4E-02 f-09 ip-01
62 T12 2E07 -05 IE-04 4E-05 7M-06 3E-06 9E-06 2E-06 SE-08 E-06 IE-05
63. U233 6E-04 7E-05 -5E-05 2E) 4E 2E 3E- E-6 9&7 SE-06
64. U234 8E-03 E-03 2E-03 12F-03 3E-08 EQ-03 2E-03 5E-04 6E-08 1E-03
65. U23S 3E-01 4E-2 6F-02 1 sa-m 1I-10 2R-01 5F-02 2-03 13n-13-
66. U238 7E+00 1E+00 IE+00 2E+00 SE-09 4E+00 1E+00 4E-02 S E-09 l-l

WHC(PUREX-4)/9-24-92103379T.1

-

w#



9212603093#4

Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 4 of 17

Total A-101 A-102 A-103 A-104 A-105 A-106 AX-101 AX-102 AX-103 AX-104
(1/1/90) Curies Curies Curies Curies Curies Curies Curies Curies Curies Curies
67. Y90 3E+06 73+06 21+04 4E+06 31-02 SE-03 I 6 - 2+04 9+-1
68. Z293 7E+02 2+02 2E+02 IE+02 E-07 51+02 2E+02 8E+01 +EQ7 3±+.2
TOTAL 6.09E+06 1.47E+07 1.03E+05 8.04E+06 7.001+04 5.24E+04 2.42E+03 1.11E+04 8.23E+04 1.83E+07CURIES 6.09E+06 1.47 +07 1.03E+05 8.04E+06 7.001+04 5.24E+04 2.42E+03 i.1E+04I 8.23E+04 1.83E+07
TOTAL-TRU 3083.204041 3748.6609 873.72023 2122.908 5.040.181 1350.801 350.10005 129.00004 29.13214 520.26423

8Q
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 5 of 17

Total A-101 A-102 A-103 A-104 A-105 A-106 AX-101 AX-102 AX-103 AX-104
(1/1/90) Moles Moles Moles Moles Moles Moles Moles Moles Moles Moles
69. Ag C E+00 ?E-05 8E-06 8E-24 1E-06 2E-14 1 j-15 ?2-2 j-06 3E-06
70. A] 2E+05 1E+06 4E+05 JE-06 7E+04 6E+05 2E+05 2E+03 IE+05 5E+04
71. Ba 5E+02 J+01 9E+01 1E+02 2+00 3E+02 2 W+02 1+01 4E-01 2E+02
72. Bi 2F-11 IE-11 1E-12 4E-11 6E-14 8E-12 4H-13 8E-13 7F-14 3E-13
71. C21103 -39 4E+04 4E+02 E+00 E+00 3E-05 4E-08 Q-13 1E+03 E+00
74. C6H507 2-38 9E+04 3E+04 0E+00 02+00 6E-05 5E-06 1E-13 5E+03 2E+03
75. C03 4E-37 1E+06 J+04 5E+05 7E+03 1I+02 2E+02 E-11 4E+04 AE+04
76. C204 OE+00 E+ 0E+00 0E+00 02+00 0E+00 0E+00 0E+00 jE+00 B+00
77. Ca 1F+01 7R+01 ?E+02 6F-99 2-17 1F+02 E+B±2 D p-2 3F-02 5F+±03
78. Cd OE+oo 0E+00 0E+00 iE+0 0E+00 OE+00 0E+00 0E+00 OE+00 OE+00
79 Ce OD+00 6 U+01 2E+00 3-23 4E-05 1E-07 fl- )P-71 6E+00 7E-02
80. CI 0E+00 2E-05 6E-07 4E-27 2E-09 32-14 8E-17 2E-25 2&06 3E-07
81. Cr 2E-04 4H+03 3F+03 5E-37 6F-19 1E+03 2E+04 1E+04 B+02 9E+04
82. EDTA 1E-38 62+04 6E+02 0E+00 0E+00 62-05 8E-08 9E-13 2E+03 .E+00
83. F 11-38 E+04 5+02 1IR-19 3i-E2 2-05 4R-08 2?-18 1A+03 6E+03
84. Fe 2E+06 3E+05 2E+05 5E+05 5E-04 8E+05 7E+04 4E+04 2E+03 1E+05
85. FeCN 6 OE+00 3E+00 4E-03 2 W-0 2E-02 4H-09 7E-01 7F-18 IE-01 7E+01
86. HEDTA 2E-38 1R+05 1E+03 0E+00 0E+00 IE-04 2E-07 2E-12 4E+03 ±E+00

7. Ho JyE+00 OE+00 fE+00 ±E+00 ±E+QQ OH+00 ± +00 E+00 SE+00 fE+00
88. K 6E-39 9E+03 6l+02 6E-16 2E+02 2E-05 8E-08 1E-14 JE+03 4E+02
89.1 a f-+ 02+00 OE+00 0E+00 0E+00 0E+00 OE+00 2E+00 SE+00 QE+00
90. Mn 8E+03 2E+04 4E+02 1E+04 7E-01 5E+03 2E+03 9E+02 1E+03 9E+03

WHC(PUREX-4)/9-24-92/03379T.1
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Table 4-16. TRAC Estimated Waste Tank Inventories Data.

A

0~

Page 6 of 17

Total A-101 A-102 A-103 A-104 A-105 A-106 AX-101 AX-102 AX-103 AX-104
(1/1/90) Moles Moles Moles Moles Moles Moles Moles Moles Moles Moles
91. N02 2E-37 3E+05 9E+03 4E-14 21+ -06 913-13 3E±4_ 8F+03
92. N03 2E+07 2E+07 5E+05 2E+07 if05 I&-L2 8E-05 IE-10 5B+05 3E+05
93. Na 2E+07 2E+07ifl+ 22+7 22+05 4+01 E+02 2E+01 3BF+ 2E+05
94. Ni 2H+03 2E+03 9E+07 7E-27 1413-31 E+02 +02 1513+00 2R+02 1E+03
95. Of 6E+06 E+06 2E+06 12+0 2EF+05 4E+06 8E+5 2E+lL 1E+03 7E+05
96. P04 6E-39 7E+03 jE+02 IE-16 2E+02 2E-05 8E-08 1E-14 8E+02 6E+02
97. Pb 3E+01 IE-01 3E+00 81-10 8P-11 3F+00 6E+01 5E+00 1E-02 4E+02
98. SeO4 0E+00 0E+00 E+0 0E+00 02+00 2+± E.E+00 E+00 E+00
99.Siol 1-I8 1+.4- 5T7+07 6-1 42+02 2E-5 8&-08 2-14 2F+03 nl+ I
100. Sn 0E+00 jE+00 O+00 0E+00 0E+00 0E+00 &E+00 .E+00 E+00 . +00

S04 58+02 6R+05 3E+03 7E+05 4E+03 3F+02 AF+02 1E+01 8F+03 2E+03
102. St 6E-08 3E+02 4E-01 3E-21 0E+00 6E-08 4Q-1I 7E-15 9E-01 IE-01
103. W04 E0+00 E+00 fE+00 A+ + 02+00 DW+0 +E+00 OE+00 QE+
I 4.Z 8E+02 3E+02.- 2E+02 3+02 QE . 5E+B224+01 3E+01 5H-01 6E3+02
105. volume 1E+03 3E+02 5E+02 3E+02 2E+01 1E+02 8E+02 5E+01 1E+02 6E+00

WHC(PUREX-4)/9-24-92/03379T.1
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 7 of 17

Total C-101 C-102 C-103 C-104 C-105 C-106 C-107 C-108 C-109 C-110 C-111
(1/1/90) Curie. Curies Curies Curies Curies Curies Curies Curies Curies Curies Curies

1. Ac225 3E-07 913t09 3107 2 8 3E07 3E07 im 6E09 IFA0 5F-10 IB-08
2. Ac227 35S IE-04 SE5 6F-05 81-04 3E-05 3-05 21-05 41-06 21-06 IE-05

3. Am241 5E+01 1E+03 13+02 9S+02 13+04 4E+02 JE+02 4E+01 AE01 2B+01 2E1+01
4. Am242 3302 1E+00 IE-01 lE+00 211+01 4E-01 71-02 302 3E-06 4604 9E-03

S. Am242m 3E-02 1E+00 101 IE+00 2E+01 413-01 7102 3FA2 3,06 41304 9I&03
6. Am243 IE-02 71,01 7E-02 71-01 IE+01 IE-01 S02 S8 61-O 26-04 4E-03

7. At217 3F07 8E09 313-07 2 8 2 307 3W L 08 609 J 08 41-&10 . 08
8. a135m OE+00 0E+00 OE+00 OE+00 011+00 OE-O0 OE+00 CE+00 OE+00 OE+00 0E+00

9. Ba37m 2E+05 04 IEL04 4E-05 2E+05 OE+00 $E+03 4E+00 5E+03 IE-06 41E+03
10. B210 9E-ll 4E-10 21-10 7F,10 2E-09 2E-10 91-11 713-11 l-1l IE-10 1E-10
11. pi211 3F,05 IE-04 SE-05 6E-05 SE-04 3E-05 31305 2FA05 41306 2E-06 IE-05
12. 21B 4F07 91-09 4E-07 2E-03 3E-07 3E-07 1"S 61E-09 E-08 51-10 IE-08

13,M214 33-10 2a9 9&10 4F09 &09 71-10. 4110 3310 61-11 61310 410
14. C14 21+01 IE-03 5E+02 3E-05 5E+02 SE-Ol 3E+00 3E-01 213+00 SE-11 SE-01
15. Cm242 2EC2 IE+00 I W01 901 1E+01 3E-01 6E02 2E02 2-6 31104 7E03
16. Cm244 2E-02 IF1-09 9511 IE-11 71E+01 OE+00 7-03 16-07 6F-04 7F-13 SE-G4

17. Cm24L 4-07 9F,14 SA5 8,16 4M3 OE+00 4E07 4&12 21108 31317 I08
18. Cs135 7E-01 4E-10 31-10 2E-10 9E-01 OE+00 36-02 61-05 31-02 61-12 2E-02

19 Cs1l37 2E+05 ,04 J 4 46-05 3E+05 OE+00 S+03 413+00 E+03 1-06 4E+03
20. Fr221 3F-07 9E-09 3,07 208 3E-07 31-07 iFOS 6E09 1E- SE-10 E08
21. Fr223 41307 2E-06 7FA7 9E-07 IE-05 4E-07 SMA7 2E-07 6E3-09 3E-M8 2E07

22.1 129 71002 SE-l 46-11 iE-Il 2E+00 OE+O0 SE-O 2E6- 2E-3 SE-I 2-3
2. Nb9Sm 6+00 JJ+9j 86+00 Jj+0 iE+0 4E+01 SE+O0 5+_1 2ff &11 2N+ 3
24. Ni59 OE+00 OE+00 01+00 06+00 CE+00 0E+00 0E+00 OE+00 OE+00 01+O0 CE+OO

WHC(PTJREX-4)/9-24-92103379T.1

0,

8
p\0w



9 2 1 2 6 @3 3 9 0 8

Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 8 of 17

Total C-101 C-102 C-103 C-104 C-105 C-106 C-107 C-108 C-109 C-110 C-111(111/90) Curie Curies Curies Curies Curios Curios Curies Curies Curis Curis Curies

25. Ni63 E+02 3E+03 9E+03 7E+02 SE+04 81+02 9E+00 SU+02 6E+02 5,10 5E+02
26. NP237 21-01 7E-03 9E-04 5E-03 8E-02 2-03 8E-03 31-04 6E-03 1E-04 5-03
27. ND239 1-2 61301 6EM 7"1 9E+00 2 . 31M 7E03 6FA6 2E04 41303
28. Pa231 705 4E-04 2E-04 2-04 IE-03 7F-05 905 41-05 9-06 5-06 3E-05
29. Pa233 2101 7103 IE-3 5M SP-2 2M 8PA3 3FA4 6E-M IE-4 SE43
30. Pa234m 2E+00 2E+01 7E+00 9E+00 1E+01 3E+00 4E+00 1E+00 26-01 101 1E+00
31.P209 31-07 9119 3B07 2B08 3107 31307 2 U 6E 108 SE-10 11308
32. Pb2lO 86-11 41-10 26-10 7E-10 209 2E-10 8E-Il 7E-11 1-11 1B-10 9611-
33.2l1 3B05 IFA4 SPAS 6B05 SEl04 3-05 3"5 2105 41306 21106 05
34. P1214 36-10 26-09 9-10 409 96-09 8E-10 4-10 31-10 6&11 6-10 41-10
35. Pd107 JIB01 Min . 5&11 31&11 4E+00 AE+00 6R03 3. i .6 4V-03 6AL13 3P03
36. Po2lO 86-11 41-10 21-10 6E-10 26-09 21110 8E-11 7E-11 1E- 1610 91-11
37. P9213 3E-07 813A9 31307 213-0 3E-07 3B-07 - 1508 6B-09 1E-08 . 4E-10 IB-08
38. P.214 4E-10 309 1M-09 51-09 16-08 96-10 5E-10 3E-10 7E-11 8E-10 5E-10
39. P0215 -05 IE04 SE05 6,05 80f 4 3E05 3B05 2E05 4FA6 2B06 105
40. Po2l8 36-10 209 91-10 4E-09 96-09 86-10 46-10 3E-10 6-11 6F-10 41-10
41, PuA3L 2E+00 51+01 9E+O 5E3+01 6E+01 7+00 4E+00 2B+00 JE1 IE+01 3E+00
42. Pu239 11+02 2E+03 3E+02 7E+02 1E+03 3E+02 3E+02 9E+01 1E+00 1E+02 7E+01
43.,P240 3E1+01 51+02 8E+01 2E+02 311+6 71+01 611+01 2E+01 S32 3+01 E+01
44. Pu241 3E+02 7E+03 1E+03 3E+03 3E+03 71+02 6E+02 26+02 1E-01 21+02 1E+02
45. Ra223 3 5 4 6"5 813-04 313-05 3-05 2EL05 4FA6 2F46 IIU
46. Ra2t 3E-07 9609 407 208 3607 3E-07 1-E08 6&09 108 5&10 1-08
47.Ra226 310 2 9 9-10 4309 96-09 8 10 4-10 6R- A L A&10 4&10
48. Rul06 203 1E+00 1-01 2E+00 36+00 4&02 4&3 1E-03 41-08 51109 31-05

WHC(PUREX-4)/9-24-92/03379T.1
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 9 of 17

Total
(1/1/90)

I I *I I I I I I 9

C-101
Curies

C-102
Curies

C-103
Curies

C-104
Curies

C-10s
uns Ces I es

49. Sb126 11+00 113+01 2E+00 31+00 61+01 11+01 311+00 913-01 41M2 JE01 611-01
50. Sbl26m 113+00 1E+01 21+00 31+00 6E+01 11+01 31+00 911-01 413-02 1E-01 6E.01
51. Se79 1E+00 8E-10 6F10 4E-10 3E+01 01+00 6E.02 413-05 41302 .11 313
52. SM151 213+03 1E+04 211+03 411+03 7E+04 111+04 31+03 211+03 11+02 311+02 111+03
53. Sn126 113+00 IE+01 21+00 311+00 61+01 1E+01 3E+00 922 411-02 1FA L 61.01
54. Sr90 71+04 113+06 4E+05 411+05 3E+06 5E+05 9R+04 213+04 711+01 1E+04 9E+04
55. Tc99 513+01 3 31-08 j -09 11+03 0E+00 2F+00 1-03 11E+00 311-10 .13+00
56. Th221 3F-05 1E14 513-05 6E-05 8-04 313-05 3F-05 1E-05 411-06 2E-06 1E-05
57. Th229 3307 9309 3E-07 213-08 3E-07 E-7 1-08 6E-09 IF1.08 4E-10 IFA.8
58. Th230 61108 713-07 2E-07 907 1E-06 1E-07 1E-07 513,08 I1-8 1E-07 713-08
59. 7$231 8E102 6E-01 3301 4F01 6-01 1I-01 J -01. 6F-02 IJEQL 6LL. 4A
60. Th233 0E+00 011+00 0E+00 0E+00 0E+00 0E+00 01+00 01+00 0E+00 011+00 013+00
61. Th234 2E+00 2E+01 713+00 9R+00 IE+01 3E+00 41+00 1E+00 21201 JBQL J ±+00
62. T1207 313-05 1E-04 5105 6E-05 8E-04 313-05 3E-05 2E-05 4E-06 213-06 1E-05
63. U233 2104 306 2E04 I -05 1 4-04 04 4,06 2306 613-06 2 08 413-06
64. U234 4F104 513-03 213-03 7E-03 7E-03 81-04 713-04 311-04 513-05 811-04 4P,04
65. U235 SEM1 612-01 31501 41101 6F-01 M-01 IE-01 6E302 11102 6FA3 4V-(n
66. U238 2E+00 2E+01 7E+00 91+00 113+01 3E+00 4E+00 111+00 21-01 1E-01 111+00
67. Y90 7P+04 13+06 4E+05 4R+05 311+06 5E1+05 9E+04 21+04 7E+01 113+04 913+04
68. Zr93 713+00 713+01 111+01 2E+01 4E+02 6E+01 113+01 613+00 311-01 813-01 4E+00
TOTAL 5.44E+05 2.021+06 8.13E+05 8.1011+05 6.64E+06 1.0111+06 1.90E+05 4.2911+04 1.0911+04 2.0713+04 1.90E+05CU13ES 5.44E+05 2.02E+06 8.13E+05 8.1013+05 6.64E+06 1.01E+06 1.90F+05 4.29E+04 1.0913+04 2.0711+04 1.90E+05
TOTAL 172.39049 3054.3082 909.431 1654.3052 11429.377 709.10206 427.27387 132.39735 3.1061196 130.0016 93.788321

Curie ______ 
Curl______

C-106 C-107 C-108 C-109 C-110 C-111
C--

WHC(PUREX-4)/9-24-92/03379T.1
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 10 of 17

Total C-101 C-102 C-103 C-104 C-105 C-106 C-107 C-108 C-109 C-110 C-111
(1/1/90) Moles Moles Moles Moles Moles Moles Moles Moles Moles Moles Moles

69. Ag 72-06 5E-15 3E-15 2E-15 1E-04 0E+00 3E-07 2E-10 ZE-07 42-17 2E-07
70. Al 1E+06 7E+06 5E+06 6E+06 1E+07 72+05 2E+06 5E+05 5E+04 8E+02 4E+05
71. Ba Jj+0 3H+00 1E+02 8E+00 3E+02 1E+02 2E+00 3E+00 4E+00 6 L-01 4E+00
72. Bi 8E-12 3R-13 8E-12 1E-12 1E-11 7E-12 7E+04 1E+04 1E+03 7E+04 7E+03
73. C2H303 02+00 02+00 22-05 52-06 62+02 02+00 12+03 02+00 02+00 02+00 02+00
74. C6H507 0E+00 0E+00 1E-06 1E-06 6E+05 0E+00 1E+02 0E+00 0E+00 0E+00 0E+00
75. C03 3E+04 4E+03 1E+06 12-01 8E+04 4E+04 5E+04 4E+04 12+05 4E-05 5E+04
76. C204 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00
77. Ca 0E+00 5E-22 SE-02 IE-01 1E+03 0E+00 3E-05 31+04 1E+05 4E-14 3E+04 U
78. Cd OE+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00

79. Ce 6E-03 3E-16 7E-09 9R-15 31-04 6E-39 6E-01 JE-02 22+00 1E-08 If+00

80. Cl 3E-07 3E-22 1E-14 62-19 3E-09 0E+00 2E-06 4H-08 6E-06 1E-14 3E-06
81. Cr 1E-16 5E-31 ME-08 2E+01 62+03 0E+00 9E+03 1E+03 2E+02 1E+04 E+03
82. EDTA 02+00 0E+00 2E-05 5E-06 9E+02 0E+00 1E+03 0E+00 0E+00 0E+00 02+00
83. F 5E+00 3E+06 1E+07 9R-12 3H+01 0E+00 6E+02 12+01 3E+03 42-05 9E+02
84. Fe 8E-02 5E-02 1E+02 2E+01 82+05 12+05 1E+05 22+04 3E+03 2E+05 2E+04
85. Fe(CN 6 4E+00 1E-16 7E-12 9E-12 7E+01 02+00 5E-04 92+03 3E+04 12-08 E+04
86. HEDTA 0E+00 0E+00 3E-05 1E-05 2E+03 0E+00 3E+03 0E+00 0E+00 0E+00 0E+00
87. jg 0E+00 OE+00 02+00 0E+00 0E+00 0+00 0E+00 0E+00 0E+00 02+00 OE+00
88. K 0E+00 0E+00 1E-07 8E-08 5E+03 1E-39 12+01 1E-36 32+00 2E-08 0E+00
89. La 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 02+00 OE+00

90. Mn 0E+00 2E+04 3E+03 8E+04 7E+03 9E+03 3E+02 0E+00 0E+00 0E+00 02±00

WHC(PUREX-4)/9-24-92/03379T.1
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 11 of 17

Total C-101 C-102 C-103 C-104 C-105 C-106 C-107 C-108 C-109 C-110 C-111(1/1/90) Moles Moles Moles Moles Moles Moles Moles Moles Moles Moles Moles

91. N02 9E+03 J-03 5E-04 IE-05 2E+03 5E-38 4E+04 2E+01 7E+04 1E-05 .E+04
92. N03 4E+06 5E-03 6E+07 5E+06 2E+07 3E+06 5E+05 4E+06 4E+05 2E-04 3E+05
93. Na 4E+06 3E+06 8E+07 5E+06 2E+07 3E+06 jE+05 4E+06 4E+05 8E+01 3E+05
94. Ni 51-02 4E-04 2E+04 3E+00 3E+04 1E-20 4E-07 2E+04 6E+04 2E-11 3E+04
95. QH 3E+06 3E+07 2E+07 2E+07 3R+07 3E+06 8E+06 2E+06 If+04 6E+05 JE+06
96. P04 2E+02 6E-13 9E+04 4Q-08 4E+03 0E+00 6F+04 11+04 5E+03 7F+04 9E+03
97. PIS 9111 2E-09 2E+04 5E-06 1E+02 6E-10 11-08 4Q-10 IF-10 6E-11 3E-10
98. SeO4 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 OE+00 0E+00
99. SiO3 2E+02 IE-05 2E-05 2E-07 4E+01 1E-39 1E+03 2B+00 2E+03 1F-06 1E+03
100. Sn 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 0E+00 01+00 0E+00 0E+00 013+00
101.SO4 iE+04 3F+. 1E+06 .81+00 3E+03 IE+02 813+03 3 .+ . 5E+03 0E-01 2E+03
102. Sr 0E+00 06+00 7E-12 1E-07 2H+00 7E-09 4E-04 0E+00 1E+01 8E-08 0B+00
103. W04 OE+00 0E+00 0E+00 0E+00 E+00 0E+00 0E+00 01+00 jE+00 OE+ 01+00
104. ZrO 1E+01 3E+06 3E+05 5E+01 4E+02 8E+01 2E+04 3E+03 4E+02 2E+04 2E+03
105.voume 8E+01 5E+02 9E+02 3E+02 3E+02 3E+02 3E+02 7E+01 6E+01 2E+02 6E+01(keel) ____________ ______

WHC(PUREX-4)/9-24-92/03379T.1
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. - Page 12 of 17

Total C-112 C-201 C-202 C-203 C-204
(1/1/90) Curies Curies Curies Curies Curies
1. AC225 9E-09 IE-11 3E-10 3F-10 5E-14
2. Ac227 E-05 3E-08 4E-06 4E-07 1E-09
3. Aw241 2E+01 IE-02 3E-02 3E-03 9E-06
4. Am242 2E-02 2E-07 SE-07 'SE-08 IE-10
S. Am242m ?F-02 2E-07 5E-07 SE-08 1E-10
6. Am243 4E-03 4E-07 IE-06 1E-07 3E-10
7. At217 9E-09 -11 3E-10 3J-1d SE-14
8. Ba135m OE+00 OE+00 OE+00 OE+00 OE+00
9. Ra135m 3H+03 2E+00 4F-13 SE-06 1E-02
10. Bi21 IE-10 EU-1W 8E-12 8E-13 3E-15
11. 1RO211 IE-05 3E-08 4E-06 4E-07 IE-09

12. Bi213 9E-09 1E-11 3E-10 3E-10 5E-14
13MB214 419-10 4F-12 3E-1 1 3P-12 IE-14

14. C14 2E+00 SE-05 3H-03 3R-04 2E-06

15. Cm242 2E-0r2 1E-07 4E-07 4P-O8 ir-10

16. Cm244 6E-04 4E-10 1-22 IR-15 2F-1 1
17.Cm245 3E-08 SE-15 IE-27 M-20 2E-16
18. CS135 M-02 3E-05 9E-18 8E-1 I 1E-06
19. CS137 4F+03 2R+00 4F-11 6E-06 8F-02
20. Fr221 9Q-J9 IE-11 3E-10 3E-10 5E-14
21. F l223 2E07 E-10 6E-08 6-09 - 2E-11
22. 1129 IE-03 9E-07 3E-19 3E-12 4E-08

WHC(PUREX-4)/9-24-92/03379T.1
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 13 of 17

Total C-112 C-201 C-202 C-203 C-204
(1/1/90) Curies Curies Curies Curies Curies

23. Nb93m 3H+00 1E-02 SE-02 iE-03 1E-05

24. Ni59 OE+00 OE+00 OE+00 OE+00 OE+00

25. Ni63 2E+03 7E-04 9E-17 2E-09 3E-05

26. N.237 4E-03 2E-06 4E-07 4E-08 9E-08
27. Np239 4E-03 4E-07 1E-06 IE-07 3E-10

28 .Pa231 4E-05 8E-08 9E-06 2E-07 3E-09
29. Pa233 4E-03 2E-06 4E-07 4E-08 1E-07

30, Pa234m IB+00 2E-03 2E-01 2E-02 9E-05
31.f Ph22 9-09 1E-11 3F-10 fl-10 5R-14

32. Pb21I L E-10 E-12 7E-12 7E-13 3E-15
33. Pb211 1E-05 I&Q-L 4l-n6 4E-07 IE-09

34. Pb214 E-10 4E-12 3E-11 3E-12 1E-14

15. Pd1Q7 2E-03 9E-07 2-19 2L-12 4E-08

36. Po210 1E-10 1E-12 7E-12 7E-13 3E-15
37. Po213 9E-09 1E-11 3E-10 3M-10 5P-14

38. Po214 5E-10 SE-12 4E-11 4 1 E I-14

39. Po21L 1E- 3E8 4E-06 4E-07 1E-09

40. Po218 4E-10 4E-12 3E-1I 3E-12 IE-14

41. Pu238 1F+00 3E-05 1E-4 2E-05 4E-08

42. P2 6E1+01 2 - 6-0 6E-03 2E-05

4. u24L E+01 2E-03 i- 5E-04 2E-06

44. Pu241 1E+02 3E-03 7E-03 7E-04 3E-06

WHC(PUREX-4)/9-24-92/03379T.1
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 14 of 17

Total C-112 C-201 C-202 C-203 C-204
(1/1/90) Curies Curies Curies Curies Curies
45. Ra223 IE-05 3H-08 4E-06 4E- 7 E-09
46. R22 9E-09 E-11 -0 3E-10 5E-14

47. Ra226 4E-10 4E-12 I&-1 3E-12 1E-14
48. Ru106 5E-04 6E-12 9E-10 8E-11 2E-13
49. S126 6E-01 3E-03 8E-03 8E-04 3E-06
50. Sbl26m 6E-01 3E-03 8E-03 8E-04 3E-06
51. Se79 3E-02 2E-05 5E-18 5F-11 8E-07
52. Sm151 9E+02 8E+00 2E+01 2E+00 9E-03
53. Sn126 6E-01 3E-03 8E-03 8E-04 3E-06

54. Sr9 4E+04 6E+00 SE-14 6E+02 3E-01
55. TC99 9E-01 6F-04 2FE-16 2E-09 3E-05

56. T1227 1E-05 3E-08 4 -06 4Q-07 IE-09
57. Th229 9E-09 IF-11 IF-In lp-10 5E-14
58. Th230 6E-08 6E-10 5-0 .E-10 2E-12

59.Th231 6E-02 IE-04 1E-03 4E-06
60. Th233 OE+00 OE+00 0E+0 OE+00 OE+00

61 Th234 1E+o 2 2 -02 9E-05
62. TL207 IE-05 3E-08 4E-06 4E-07 1E-09
63. U233 W-06 SE-10 -EL 21-1
64. U234 3E-04 3E-07 -05 3-06 t-O8

65. U235 6E-02 1E-0 1E

66. U238 IB+00 2E-03 2E-01 2E-02 9E-O5

WHC(PUREX-4)/9-24-92/03379T.1
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Table 4-16. TRAC Estimated Waste Tank Inventories Data.

Total C-112 C-201 C-202 C-203 C-204
(1/1/90) Curies Curies Curies Curies Curies
67. Y90 4E+04 6f+lo 5E-14 6E+02 31-01

68. Zr93 4E+00 2E-02 E-02 5E-03 2E-05
TOTAL CURIES 9.01E+04 2.41E+01 2.08E+01 1.20E+03 7.59E-01

9,01E+04 2.4]E+01 2.08H+01 1L20E+03 7.59E-01
TOTAL TRU 83.472424 0.0300864 0.0931118 0.0093212 3.123E-05

Page 15 of 17
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Table 4-16. TRAC Estimated Waste Tank Inventories Data.
Page 16 of 17

Total C-112 C-201 C-202 C-203 C-204
(1/1/9C) Moles Moles Moles Moles Moles
69. Ag 1E-07 7E-11 1E-23 2E-16 3E-12

70. Al 4E+05 0E+00 *E+00 0E+00 0E+00
71. Ba 2E+00 6E-03 8E-02 8E-02 1E-05

72. Bi SE+02 SE-16 IE-14 I1F-14 IE-18

73. C2H303 0E+00 0E+00 0E+00 0E+00 0E+00

74. C6H507 .E+00 0E+00 .E+00 0E+00 OH+0o
75. C03 1E+05 2E+02 8E+03 8E+02 7E+00

76. C204 OE+00 E0+1+00 *fj00 0E+00 0E+00
77. Ca 1E+05 0E+00 0E+00 0E+00 0E+00

78. Cd ZE+00 ± E+oo OE+00 0E+00 0E+00

79. Ce 6E+00 0E+00 0E+00 0E+00 0E+00

80. Cl 3E-06 B+0 01E+00 0E+00 0E+00
81. Cr 1E+02 0E+00 0E+00 0E+00 0E+00

82. EDTA E+ E+00 E+00 0+00 OE+00

83. F 1E+04 0E+00 0E+00 0E+00 0E+00

84. Fe 2E+03 QE+00 0E+00 01+00 01E+00
85. Fe(CN)6 5E+04 0E+00 0E+00 0E+00 0E+00

86. HEDTA OE+oo 0E+00 0V+00 OE+00 0E+00

87. He 0E+00 0E+00 0E+00 0E+00 0E+00

88. K 2, +01 0E+00 01+00 0R+00 0E+00

89. La 0E+00 0E+00 01+00 01+00 0E+00

90. Mn 0E+00 0E+00 0E+00 0E+00 0F+00

WHC(PUREX-4)/9-24-92/03379T.1
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Table 4-16. TRAC Estimated Waste Tank Inventories Data. Page 17 of 17

Total C-112 C-201 C-202 C-203 C-204
(1/1/20) es Moles M Moles Moles
91. N02 4E+04 0E+00 0E+00 0E1+00 0E+00

92. N03 3f+05 1E+01 2E-07 4E-05 6E-01
93. Na 3E+05 4E+02 1E+04 1E+03 4E+01

94. Ni 1+05 01+00 0E+00 I0E+00 OE+oo
95. OH 1E+06 2E+01 9E+01 5E+01 2E+01

96. P04 9E+03 2E+01 7E-12 7E-05 IE+00
97. Pb 4Q-10 9E-13 1E-10 1E-11 4E-14

98. SeO4 OE+00 OE+00 0E+00 0-+00 OE+00
99. Si03 2E+03 0E+00 0E+00 0E+00 0E+00

100. Sn .E+00 OE+00 01+00 E+00 .E+00
101. 804 3E+03 3E+01 8E-02 8E-02 1E+00

102. Sr IE+02 0E+00 0E+00 0E+00 OE+00
103. W04 0E+00 0E+00 0E+00 0E+00 0E+00

104. ZrO 3 22 - 1E-02 92 E-05
105. Volume (arl 1E+02 411+00 12+00 9E+00 31+00

WHC(PUREX-4)/9-24-92/03379T.1
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Table 4-17. Results of Analysis of Supernatant Liquid from
241-AX-102 Single-Shell Tank.

Analyte Results Results (ug/L)

Aluminum

Ammonium

Barium

Bismuth

Boron

Cadmium

Calcium

Carbonate

Cerium

Chromium

Cobalt

Copper

Iron

Lanthanum

Lead

Lithium

Magnesium

Manganese

Molybdenum

Neodymium

Nickel

Nitrate

Nitrite

Palladium

pH

Phosphate

Phosphorus

Potassium

Silicon

Silver

Sodium

6.00E-03 M

2.50E-02 M

< .OOE-04 M

< 4.00E-04 M

2.00E-03 M

< 4.OOE-04 M

1.40E-02 M

9.80E-01 M

9.00E-04 M

4.00E-03 M

<9.OOE-04 M

6.00E-04 M

3.30E-02 M

4.OOE-04 M

2.00E-03 M

<2.OOE-03 M

5.OOE-04 M

1.1OE-02 M

4.00E-04 M

1.00E-03 M

9.00E-03 M

3.70E+00 M

1.40E+00 M

6.GOE-04 M

11.3

< 5.60E-02 M

2.30E-02 M

2.00E-03 M

9.00E-04 M

< 4.OOE-03 M

7.32E+00 M

1.60E+05 ug/L

4.50E+04 ug/L

< 1.40E+04 ug/L

<8.40E+04 ug/L

2.00E+04 ug/L

< 4.50E+06 ug/L

5.60E+05 ug/L

5.88E+07 ug/L

1.30E+05 ug/L

2.10E+05 ug/L

< 5.30E+06 ug/L

3.80E+06 ug/L

1.84E+07 ug/L

5.60E+06 ug/L

4.10E+05 ug/L

1:40E+06 d/L

1.20E+06 ug/L

6.00E+05 ug/L

3.80E+04 ug/L

1.14E+05 ug/L

5.30E+05 ug/L

2.30E+08 ug/L

6.40E+07 ug/L

6.40E+04 ug/L

na

5.30E+06 ug/L

7.10E+05 ug/L

7.80E+06 ug/L

2.50E+04 ug/L

4.00E+05 ug/L

1.70E+08 ug/L

WHC\9-24-92\03379T.4

4T-17a
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DOF/RL-92-04
Draft B

Table 4-17. Results of Analysis of Supernatant Liquid from
241-AX-102 Single-Shell Tank. Page 2 of 2

Analyte Results Results (ug/L)

Strontium < 3.00E-04 M 2.60E+04 ug/L

Tantium < 3.00E-04 M 5.401+04 ug/L

Tin < 1.00E-03 M 1.20E+05 ug/L

Titanium 7.0013-05 M 3.401E+03 ug/L

TOC 3.68E+01 g/L 3.68E+07 ug/L

Zinc 1.30E-03 M 8.50E+04 ug/L

Zirconium 1.601E-03 M 1.50E+05 ug/L

Americium 1.OOE+03 uCi/L na

Cesium-137 3.50E+05 uCi/L na

Cobalt-60 7.101+02 uCi/L na

Europium-154 3.50E+03 uCi/L na

Europium-155 4.70E+03 uCi/L na

Plutonium 9.70E+01 uCi/L na

Strontium-90 1.701+05 uCi/L na

na = not applicable

WHC\9-24-92\03379T.4
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DOE/RL-92-04

Draft B

Table 4-18. Results of Analysis of Volatile Priority
Polluntants in Vapor Samples (ng).

Tank 241-C-101 - Tank 241-C-102

Analyte 52454-32-A 52454-32-B 52454-32-F 52454-32-G

Benzene 5 6 27 6

Bromodichloromethane < 5 < 5 < 5 < 5

Bromoform < 5 < 5 < 5 < 5

Carbon Tetrachloride < 5 < 5 < 5 < 5

Chlorobenzene < 5 < 5 < 5 < 5

Chloroform < 5 < 5 < 5 < 5

Dibromochloromethane < 5 < 5 < 5 < 5

1,2-Dichloroethane < 5 < 5 < 5 < 5

1,1-Dichloroethene < 5 < 5 < 5 < 5

cis-1,2-Dichloroethene < 5 < 5 < 5 < 5

trans-1,2-Dichloroethene < 5 < 5 < 5 < 5

1,2-Dichloropropane < 5 < 5 < 5 < 5

cis-1,3-Dichloropropene < 5 < 5 < 5 < 5

trans-1,3-Dichloropropene < 5 < 5 < 5 < 5

Ethylbenzene < 5 < 5 < 5 < 5

Methylene Chloride a a a a

1,1,2,2-Tetrachloroethane < 5 < 5 < 5 < 5

Tetrachloroethene 5 7 - 51 28

Toluene 19 20 67 26

1,1,1-Trichloroethane 18 17 < 5 < 5

1,1,2-Trichloroethane < 5 < 5 < 5 < 5

1,1,2-Trichloroethene < 5 < 5 < 5 < 5

Trichlorofluoromethane < 5 < 5 < 5 < 5

a - Methylene chloride was found as a contaminant in the internal standard spike at approximately the
same levels as found in the sample.

WHC\9-24-92\3 379T.4
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DOE/RL-92-04
Draft B

Table 4-19. Results of Analysis of Volatile Priority Pollutants
in Vapor Samples and a Liquid Sample.

Tank 241-C-103

52454-4-A 52454-4-B 52454-4-C 52454-3
Analyte (ng) (ng) (ng) (ug/L)

Benzene 51 < 25 < 25 < 5

Bromodichloromethane < 25 < 25 < 25 < 5

Bromoform < 25 < 25 < 25 < 5

Carbon Tetrachloride < 25 < 25 < 25 < 5

Chlorobenzene < 25 < 25 < 25 < 5

Chloroform < 25 < 25 < 25 < 5

Dibromochloromethane < 25 < 25 < 25 < 5

1,2-Dichloroethane < 25 < 25 < 25 < 5

1,1-Dichloroethene 1530 < 25 1240 < 5

cis-1,2-Dichloroethene < 25 < 25 < 25 < 5

trans-1,2-Dichloroethene < 25 < 25 < 25 < 5

1,2-Dichloropropane < 25 < 25 < 25 < 5

cis-1,3-Dichloropropene < 25 < 25 < 25 < 5

trans-1,3-Dichloropropene < 25 < 25 < 25 < 5

Ethylbenzene < 25 < 25 < 25 < 5

Methylene Chloride < 25 < 25 < 25 < 5

1,1,2,2-Tetrachloroethane < 25 < 25 < 25 < 5

Tetrachloroethene < 25 < 25 < 25 < 5

Toluene 53 < 25 < 25 < 5

1,1,1-Trichloroethane 2110 < 25 1722 < 5

1,1,2-Trichioroethane < 25 < 25 < 25 < 5

1,1,2-Trichloroethene < 25 < 25 < 25 < 5

Trichlorofluoromethane 190 < 25 130 < 5

WHC9-24-92\O3379T.4
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DOE/RL-92-04
Draft B

Table 4-20. Results of Analysis of a Core Sample from
241-C-103 Single-Shell Tank, Riser R-2.

Report Maximum Drainable
Analyte Units Total a/ Total b/ Liquor

Aluminum
Barium

Bismuth
Boron

Cadmium
Calcium

Chromium

Cobalt

Copper

Iron
Lead

Magnesium

Manganese

Nickel
Phosphorus

Potassium

Silicon

Silver

Sodium
Strontium

Zinc

Zirconium

Uranium

Nitrate
TOC
Pu-239,240
C-14

Sr-90

Tc-99
Am-241

Co-60

Cs-137

1-129
Total Gamma

Radiation

ug/g
ug/g
ug/g
ug/g

ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g

ug/g
ug/g
ug/g
ug/g
ug/g
ug/g
ug/g

ug/g
ug/g
ug/g
ug/g

uCi/g
uCi/g
uCi/g

uCi/g
uCi/g

uCi/g

uCi/g

uCi/g
uCi/g

mR/h

1.53E+04
4.92E+03

2.54E+02
0.00E+00
2.193+02
1.07E+04

7.31E+02
5.42E+01

1.5313+03
1.05E+05
4.33E+03
5.81E+03
2.56E+03
3.2713+03
4.093+03

1445E+03

6.80E+04
3.73E+02
4.03E+04
1.38E+02
2.69E+02
1.553+04
2.19E+03
1.79E+03
3.90E+03
1.903+01
3.813-04

4.163+03

4.673-01
0.003+00
6.06E+00
1.39E+02
2.303-05

2.26e+02
2.00E+03

1.53E+04
4.92E+03

6.80E+02
0.0013+00
5.70E+02
1.07E+04

7.313+02
5.423+01

1.533+03
1.05E+05
4.37E+03
5.81E+03
2.56E+03
3.27E+03
4.09E+03

1.45E+03 -

6.80E+04
3.73E+02
4.0313+04
1.38E+02
2.69E+02
1.55E+04
2.19E+03
1.79E+03
3.903+03
1.15E+01
3.81E-04

4.16E+03

4.673-01
1.57E+00
6.7513+00
1.393+02
2.303-05

2.26E+02
2.00E+03

a/ Sum of all values reported greater than limit of confirmation ("less than values" not summed).
b/ Sum of all values reported with limit of confirmation values taken as actual value.

WHC\9-24-92\03379T.4

4T-20

< 1.390E+01
2.170E+00
1.61013+02
4.480E+00

< 1.020E+01
1.5203+01
6.660E+01

1.970E+02
9.6903+00

< 3.320E+01
5.490E+00

< 8.200E+01
6.0403+01
1.450E+03

3.510E+02
1.290E+02
2.360E+01
4.0203+04

4.770E-01
7.300E+00
3.590E+02
2.630E+00

7.540E-02
7.37013+00
3.320E+01
9.6903-01

1.950E+03
3.700E+01

< 3.740E+00
< 5.730E+00

2.21013+04

2.7003-01
2.200E+04

7.00011+01
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Table 4-21. Results of Analysis of a Core Sample from 241-C-104 Single-Shell Tank.
Analyte Units Report Total a/ Maximum Total Drainable Liquor

Report b/ I
Aluminum
Barium
Bismuth
Boron
Cadmium
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Phosphorous
Potassium
Silicon
Silver
Sodium
Strontium
Zinc
Zirconium
Uranium
Nitrate
TOC
Pu-239, 240
C-14
Sr-90
Tc-99
Am-241
Co-60
Cs-137
1-129
Total Gamma
Radiation

pLg/g

Ag/g
pg/g
pg/g

pg/g

pg/g

pg/g
pg/g

tg/g

pg/g
pg/g
Ag/g

gi/g

pCg/g
gi/g
pg~/g
pCg/g
gi/g
pg~/g

pCi/g

mR~h

A~ig
pAig
pAig
pAig
pAig
pAig

/Lg/g
pA9/g
mR/h

3.01E+04
3.90E+03
3.64E+03
1.71E+01
1.28E+03
1.13E+04
1.12E+03
1.62E+01
1.12E+02
2.61E+04
8.18E+02
5.46E+03
3.28E+03
1.91E+03
3.13E+03
1.35E+03
5.64E+04
4.68E+02
9.55E+04
8.12E+01
1.17E+02
6.18E+04
2.48E+04
2.34E+04
4.41E+03
9.72E+00
6.22E-04

3.70E+02
2.77E+00
3.11E+00
5.58E-01
3.14E+01
O.GOE+00
4.84E+01
1.OOE+02

3.01E+04
3.90E+03
3.70E+03
1.71E+01
1.28E+03
1.13E+04
1.12E+03
1.62E+01
1.12E+02
2.61E+04
9.98E+02
5.46E+03
3.30E+03
1.91E+03
3.13E+03
1.35E+03
5.64E+04
4.69E+02
9.55E+04
8.12E+01
1.17E+02
6.18E+04
2.48E+04
2.34E+04
4.41E+03
8.68E+00
7.66E-04

3.70E+02
2.77E+00
3.12E+00
5.58E-01

3.14E+01
0.OOE+00
4.84E+01
1.OOE+02

2.540E-02

1.030E+01
7.730E+00
1.330E+00
1.300E+04
2.780E+01

< 8.230E-01
3.980E+02
1. 180E+05

1.180E+05
5.000E+01

a/ Sum of all values reported greater than limit of confirmation ("less than values" not summed).
b/ Sum of all values reported with limit of confirmation values taken as actual value.
Dashes indicate data are not available.

WHC\9-24-92\03379T.5
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Table 4-22. Results of Analysis of a Core Sample from 241-C-105 Single-Shell Tank.
Analyte Units Report Total a/ Maximum total b/I Drainable Liquor

Aluminum
Barium
Bismuth
Boron
Cadmium,
Calcium
Chromium
Cobalt
Copper
Iron
Lead
Magnesium
Manganese
Nickel
Phosphorous
Potassium
Silicon
Silver
Sodium
Strontium
Zinc
Zirconium
Uranium
Nitrate
TOC
Pu-239,240
C-14
Sr-90
Tc-99
Am-241
Co-60
Cs-137
1-129
Total Gamma
Radiation

/g/g
pg/g

pzg/g
pg/g
pg/g
pg/g
pg/g

AgigpgIg
Ag/g
ptg/g

pg/g
tLg/g
ptg/g
pg/g

p4/g
g/ig
pg~/g
pgi/g
gi/g

pg/lg
gi/g

/4g/g

pCi/g

pCi/g
ltCi/g

pXi/g

pCi/g
mCi/g
pkCi/g
mR/h

6.181E+04
2.56E+03
4.80E+02
1.23E+01
0.OOE+00
7.79E+03
9.43E+02
1.03E+01
1.55E+02
1.06E+04
4.63E+02
3.69E+03
2.45E+03
2.14E+03
2.53E+03
1.1IE+03
3.99E+04
6.69E+01
7.18E+04
1.84E+02
1.54E+02
7.03E+02
1.27E+04
1.05E+04
9.99E+02
3.06E+00
6.55E-04

8.64E+02
1.05E-01

1.50E+00
7.34E-01
1.47E+02
1.20E-04

1.62E+02
1.00E+02

6.18E+04
2.56E+03
6.25E+02
1.23E+01
1.58E+02
7.79E+03
9.43E+02
1.03E+01
1.55E+02
1.06E+04
8.98E+02
3.69E+03
2.47E+03
2.15E+03
2.53E+03
1.11E+03
3.99E+04
6.69E+01
7.18E+04
1.84E+02
1.54E+02
7.15E+02
1.27E+04
1.05E+04-
9.99E+02
2.90E+00
8.57E-04

8.64E+02
1.05E-01
1.51E+00
7.35E-01
1.47E+02
1.20E-04

1.62E+02
1.00E+02

< 9.020E+00
2.660E+00
l.1OIE+02
3.700E+00

4.150E+00
1.120E+03

3.620E+00
3.290E+00

< 1.230E+02
5.670E+00

< 1.360E+01
< 6.150E+00
2.563E+03
1.567E+03
1.030E+02

< 2.050E+01
1.148E+05

3.640E+02
9.660E-01
5.530E-01

2.870E+00
3.320E+01
2.820E+00
5.120E+03
2.580E+02

< 5.700E+00
< 1.660E+01
4.420E+05
2.700E-01

4.480E+05
2.000E+02

a/ Sum of all values reported greater than limit of confirmation ("less than values" not summed).
b/ Sum of all values reported with limit of confirmation values taken as actual value.
Dashes indicate data are not available.

WHC\9-24-92\03379T.5
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Table 4-23. Results of Analysis of a Sludge Sample from 241-C-106 Single-Shell Tank.

Analyte Units Sample I Blank

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Cobalt
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Selenium
Silicon
Silver
Sodium
Thallium
Zinc
Zirconium
Fluoride
Chloride
Nitrite
Nitrate
Phosphate
Sulfate
TIC
TOC
Total Alpha
Total Beta
Sr-90
Tc-99
Co-60
Cs-137
Sb-125
Eu-154

g/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

g/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

g/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg
mg/kg

pCi/kg
pCi/kg
gCi/g
pCi/g
pCi/g
gCi/g
pCi/g
pCi/g

110
<50
37
345
0.72
48

1,480
1,560
9.7
227
60

78.2
2,750
372

4,130
327

1,450
< 10
2,580

104
16.1
< 10
113
33.8
205
255

26,320
1,690
1,170
5,170
18,900
7,500

7.8
9,330
4,030
0.055
1.15
536
6.49
14.4

< 1
< 50
< 10

7
< 0.2
< 2
53

< 2
< 5
< 5

< 0.1
< 200
< 29
< 2
< 1
< 7
< 1
116
5

0.4
< 10

7
< 5
< 3
< 3
6

< 26
< 13
< 26
178
385

Dashes indicate data are not available.

WHC\9-24-92\03379T.5
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Table 4-24. Results of Analysis of a Sludge Sample from 241-C-105 Single-Shell Tank.

Analyte Units 241-C-105

Sr pCi/g 1.49E+04

Cs-137 ptCi/g 1.73E+03

Cs-134 UCi/g 1.80E+01

Ce-144 and Pr-144 pCi/g 1.081+02

Eu-154 gCi/g 2.40E+01

Eu-155 pCi/g 7.90E+01

Sb-125 ptCi/g 2.60E+01

Ru-106 Ci/g 1.30E+01

Zr-98 pCilg 3.OOE+00

Co-57 pCi/g 1.1OE+01
Co-60 pCi/g 1.30E+01

WHC\9-24-92\03379T.5
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Table 4-25. Sampling Analysis

YE/RL-92-04

Draft B

of Complexed Double-Shell Tanks.

WHC\9-24-92\03379T.5

4T-25

214-AZ-102
241-AY-101

Analyte Liquid Total Filtrate

Sodium 5.47 7.1 8.14

Aluminum 0.315 0.06 0.025

Fluorine 0.028 0.0546 0.0165

EDTA 0.0046 0.072 0.0585

HEDTA 0.025 0.211 0.206



921260309 28

Table 4-26. Summary of Tank Farm Vadose Zone Well Geophysical Logging Results. Page 1 of 2

Number Geophysical
of Assoc. Evidence of

Single-Shell Tank Dry Wells Leaking? Comments

A Tank Farm

241-A-101 18 No High levels of activity in fill attributed to surface source

241-A-102 7 Yes Recent appearance of low activity levels on two intervals beneath tank

241-A-103 7 Yes Persistent low activity levels found on fixed interval beneath tank

241-A-104 7 No Tank is classified as a confirmed leaker

241-A-105 7 Yes Thick interval of elevated radiation associated with known leak

241-A-206 7 No

__________ _____ _______AX Tank Farm

241-AX-101 7 No

241-AX-102 10 Yes Near surface elevated radiation attributed to leak from tank ventilation system

241-AX-103 6 No Thick interval of elevated radiation in the near surface with unknown source

241-AX-104 7 Yes Elevated levels attributed to leaking tank have reached background levels

-______ _ C Tank Farm-

241-C-101 4 Yes Elevated radiation found on two intervals beneath tank attributed to leaking tank

241-C-102 0 No No monitoring wells in place

241-C-103 5 Yes Two intervals of elevated radiation: upper has possible surface source near background levels
detected on lower interval have unknown source

241-C-104 7 No Elevated radiation in two areas attributed to near surface sources

241-C-105 9 No Region of elevated radiation attributed to tank overflow

241-C-106 6 No No comment

241-C-107 7 No No comment

241-C-108 3 No Area of elevated radiation attributed to migration of surface contamination

241-C-109 6 Yes Three areas of elevated radiation: two attributed to migration of surface contamination; one of
unknown origin

241-C-110 4 Yes Small region of elevated radiation attributed to leaking tank

241-C-111 5 No Tank is an assumed leaker

WHC\9-24-92\03379T.4
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Table 4-26. Summary of Tank Farm VdoeZnWelGnhialLiw Pst

Source: Welty et al. 1988.

A

t.3
a"
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w

WHC9-24-92\03379T.4

Number Geophysical
of Assoc. Evidence of

Single-Shell Tank Dry Wells Leaking? Comments

241-C-112 4 No Region of elevated radiation attributed to leaking transfer line

241-C-201 0 No Tank is an assumed leaker; no monitoring wells in place

241-C-202 0 No Tank is an assumed leaker; no monitoring wells in place

241-C-203 0 No Tank is an assumed leaker; no monitoring wells in place

241-C-204 0 No Tank is an assumed leaker; no monitoring wells in place

Page 2nf92
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Draft B

Table 4-27. Cesium Inventories for Tank Leak Unplanned Releases.

Unplanned Release Tank Gallons/Liters Leaked Cesium-137

UPR-200-E-125 241-A-104 2,500/9,450 18,000 Ci

UPR-200-E-126 241-A-105 5,000/18,900 NA

UPR-200-E-136 241-C-101 24,000/90,720 2,000 Ci

UPR-200-E-137 241-C-203 400/1,512 NA

NA = Information not available.

4T-27
WRC\9-24-92\03379T.4
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Table 4-28. Results of Groundwater Sampling for the 216-A-36B Crib (mg/L).

Analyte Well No. Well No. Well No.
299-E-17-5 299-E-27-7 299-E-28-18

Aluminum <0.03 <0.03 <0.03

Boron 0.017 <0.01 <0.01

Barium 0.035 0.005 0.012

Calcium 81.4 25.2 70.4

Iron 0.02 0.02 0.01

Potassium 9.7 5.3 5.0

Lithium 0.01 <0.01 0.01

Magnesium 24.3 7.2 16.2

Manganese 0.003 0.002 0.007

Sodium 32.7 10.3 27.6

Silicon 21.2 . 17.8 . 19.4

Strontium 0.41 0.11 0.24

Ammonium 0.123 <0.04 0.134

Chloride 5.8 4.6 11

Nitrate 240 1.9 48

Sulfate 40 16 120

Alkalinity (as CO3) 60.72 57.9 66.2

Conductivity (S/cm) 776 233 580

pH (laboratory) 7.80 8.05 7.91

pH (field) 7.7 7.90 7.35

Eh (my) 397 391 . 394

Temperature (*C) 20.5 20.5 20.8

Titrium (Ci/L) 1.8 <0.02 <0.02

Cations (meq/L) 7.74 2.44 6.18

Anions (meq/L) 6.89 2.42 5.79

Samples taken on September 25, 1987.
Source: Buelt et al. 1988.

WHC\9-24-92\03379T.4 4T-28
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Table 4-29. Waste Inventory for the 216-A-36B Crib.

Date Volume Pu (g) Beta (Ci) Sr-90 (Ci) Ru-106 (Ci) Cs-137 (Ci) U-238 (Kg)

1966 4.19E+06 7.00E+01 4.20E+03 6.00E+01 2.00E+02 5.80E+01 5.00E+01

1967 4.94E+06 1.39E+01 5.00E+03 2.50E+01 7.00E+01 1.50E+01 1.03E+01

1968 1.26E+07 1.94E+01 9.28E+02 1.40E+01 1.61E+02 1.48E+01 1.83E+01

1969 1.78E+07 7.20E+00 1.79E+03 9.91E+01 4.54E+02 1.10E+02 1.OOE+01

1970 9.00E+06 3.58E+00 1.13E+04 2.29E+02 1.67E+03 1.31E+02 2.62E+01

1971 2.27E+07 <1.49E+01 7.01E+03 <2.1IE+01 3.28E+03 7.01E+01 2.09E+00

1972 2.28E+07 4.81E+01 3.28E+03 9.84E+01 7.73E+02 1.65E+02 1.95E+00

Total 9.40E+07 1.77E+02 <1.72E+03 4.08E+02 4.07E+00 4.27E+02 1.19E+02
Decayed

through 1981

1983 1.00E+07 3.68E+01 1.88E-01 2.28E-02 -- 6.59E-02 4.13E+01

1984 4.78E+07 2.21E+01 1.54E+01 3.53E-02 7.08E+00 4.05E-01 <3.81E-01

1985 7.54E+07 2.66E-01 4.68E+01 2.42E+00 2.54E+01 7.491-01 --

1986 5.66E+07 3.50E-02 4.77E+01 2.11E-01 2.38E+00 3.48E-01 --

1987 2.82E+07 2.37E-03 7.87E-01 2.49E-02 4.30E-01 9.32E-02 -

Source: WHC 1988b
Dashes indicate no data are available.

WHC\9-24-92X03379T.4
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Table 4-30. Average Concentrations of Radiological Parameters for
PUREX Waste Effluent and Groundwater Near the 216-A-36B Crib
from 1983 through 1987.

0

Total
Alpha Total Beta Tritium Sr-90 Cs-137 Ru-106 Co-60 Uranium Nitrate

1983 (pCi/ml) (pCi/ml) (pCi/ml) (pCi/mi) (pCi/mi) (pCi/mI) (pCi/ml) (pCi/ml) (mg/L)
PUREX 1.61E+00 1.88E+01 5.63E+02 2.28E+00 6.59E+00 NA NA 1.38E+00 NA
(ASD)

Monitoring Wells

299-17-5 1.39E-02 4.59E-02 5.01E+02 1.04E-02 3.91E-03 1.36E-02 2.47E-03 7.69E-03 2.50E+01

299-E17-9 1.19E-03 4.09E-02 7.021,+03 4.24E-03 5.43E-03 4.79E-03 2.8E-03 NA 1.06E+02

Total
Alpha Total Beta Tritium Sr-90 Cs-137 Ru-106 Co-60 Uranium Nitrate

1984 (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCiIml) (pCi/ml) (pCi/mi) (mg/L)
PUREX 9.00E-02 3.00E+02 5.OOE+03 1.62E+01 7.00E-01 8.00E+00 NA 2.00E+02 BDL
(ASD)

Monitoring Wells

299-E17-5 4.45E-03 5.95E-02 1.06E+03 4.47E+01 3.31E-03 1.35E-03 1.75E-03 l.97E-02 5.15E-03

299-E17-9 BDL 4.05E-02 3.03,+03 7.33E+01 6.75E-03 1.98E-03 6.51E-03 I 2.69E-02 BDL

WHC(PUREX-4)/9-24-92/03377T
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Table 4-30. Average Concentrations of Radiological Parameters for
PUREX Waste Effluent and Groundwater Near the 216-A-36B Crib
from 1983 through 1987. Page 2 of 3

Total
Alpha Total Beta Tritium Sr-90 Cs-137 Ru-106 Co-60 Uranium Nitrate

1985 (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (mg/L)

PUREX <4E+02 6E+05 3E+06 NA 3E+04 1E+04 NA 3E+05 NN
(ASD)

Monitoring Wells

299-E17-5 8.29E+00 3.28E+01 2.03E+06 9.18E+01 3.14E+00 -4.65E-01 2.11E+00 -5.24E+00 1.17E+01

299-E17-9 3.54E+00 2.71E+01 4.68E+06 1.40E+02 J 4.17E+00 -4.87E+02 1.96E+00_j 1.32E+01 5.24E+00

Total
Alpha Total Beta Tritium Sr-90 Cs-137 Ru-106 Co-60 Uranium Nitrate

1986 (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/ml) (pCi/mi) (mg/L)

PUREX 3.71E+02 8.44E+05 2.42E+06 NA 3.72E+03 6.14E+03 NA 4E+05 NN
(ASD)

______ _ ____ ____ _ ______ Monitoring Wells _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _

299-E17-5 9.18E+00 3.37E+01 3.88E+06 9.90E+06 2.84E+00 5.55E-01 1.51E+00 5.48E+00 6.60E+00

299-E17-9 3.90E+00 2.10E+01 5.84E+06 I 1.38E+02 3.67E+00 9.24E-01 -1.90E-01 1.31E+01 NN

WHC(PUREX-4)/9-24-92/03377T
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Table 4-30. Average Concentrations of Radiological Parameters for
PUREX Waste Effluent and Groundwater Near the 216-A-36B Crib
from 1983 through 1987.

NA = No analysis for this constituent.
BDL = Below detectable limit.
NN = Analysis not necessary (as determined from
ASD = Ammonia Scrubber Distillate
Source: WHC, 1988b*1"

0

Page 3 of 3

inventory, effluent history, or gross alpha/beta analyses).

WHC(PUREX-4)/9-24-92/03377T

Total
Alpha Total Beta Tritium Sr-90 Cs-137 Ru-106 Co-60 Uranium Nitrate

1987 (pCi/ml) (pCi/ml) (pCi/ml) (pCi/mi) (pCi/mi) (pCi/ml) (pCi/ml) (pCi/ml) (mg/L)
299-E17-5 6.68E+00 1.75E+02 4.42E+06 9.78E+01 2.78E+00 9.65E-01 1.22E+01 9.28E+01 8.16E+00

299-E17-9 3.26E+00 2.32E+01 5.53E+06 1.54E+02 3.33E+00 -1.49E+00 -1.53E+00 1.91E+01 3.61E+00

0v
0

wd



9 2 1 2 5 3 0 9 3 6

Table 4-31. Groundwater Parameters Measured in Monitoring Wells for the 216-A-36B Crib.

Ammonia Fluoride Nitrate TOC Chloride Conductivity
Well Date (ppm) (ppm) (ppm) pH (ppm) (ppm) (mho/cm)

299-E17-5 4-Mar-87 <0.050 <0.050 99.8 7.85 0.516 6.87 452

9-Apr-87 <0.050 <0.050 89.5 7.62 0.763 6.83 435

20-Jul-87 0.064 0.675 118.0 7.77 0.531 6.22 422

10-Oct-87 <0.050 261;.0 261.0 NA NA NA NA

299-E17-9 4-Mar-87 <0.050 <0.050 171.0 7.63 0.414 8.31 639

9-Apr-87 <0.050 <0.050 153.0 7.50 0.455 6.87 728

20-Jul-87 <0.050 0.812 128.0 7.54 0.466 6.95 477

10-Oct-87 <0.050 <0.050 123.0 NA NA NA NA

NA = Not received from the laboratory at the time the report was prepared.
Source: WHC 1988b

0
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Draft B

Table 4-32. Candidate Contaminants of Potential Concern for the
PUREX Plant Aggregate Area. Page 1 of 2

RADIONUCLIDES

Gross alpha
Gross beta

TRANSURANICS

Americium-241
Americium-242
Americium-242m
Americium-243
Curium-242
Curium-244
Curium-245
Neptunium-237
Neptunium-239
Plutonium-238
Plutonium-239/240
Plutonium-241

URANIUM

Uranium-233
Uranium-234
Uranium-235
Uranium-238

FISSION PRODUCTS

Actinium-225
Actinium-227
Antimony-126
Antimony-126m
Astitine-2170
Barium-135m"'
Barium-137m
Beryllium-7'
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Carbon-14
Cerium-141'
Cerium-144a'
Cesium-134
Cesium-135

Cesium-137
Cobalt-S B
Cobalt-60
Europium-152

FISSION PRODUCTS (Cont.)

Europium-154
Europium- 155
Francium-221
Francium-223'
Iodine-129
Lead-209
Lead 210
Lead 211
Lead-212 '
Lead-214
Manganese-54a'
Nickel-59
Nickel 63
Niobium-93m
Palladium-107'
Polonium-210
Polonium-213a/
Polonium-214
Polonium-215
Polonium-218
Potassium-40
Promethium-147'
Protactinium-231
Protactinium-233"'
Protactinium-234mI
Radium
Radium-223
Radium-225
Radium-226
Ruthenium-103'd
Ruthenium-106
Samarium-ISI
Selenium-79
Strontium-90
Technetium-99
Thallium-207
Thallium-208"
Thorium-227
Thorium-229

Thorium-230
Thorium-231
Thorium-233'
Thorium-234
Tin-1130
Tin-1260'
Tritium
Yttrium-90
Zinc-65"
Zirconium-93
Zirconium-95

HEAVY METALS

Aluminum
Arsenic
Beryllium
Bismuth
Cadmium
Cerium
Chromium
Copper
Iron
Lanthanum
Lead
Manganese
Mercury
Nickel
Selenium
Silver
Strontium
Tin
Uranium
Vanadium
Zinc

OTHER INORGANICS

Aluminum nitrate
Ammonium carbonate
Ammonium fluoride
Ammonium nitrate
Bismuth phosphate
Boron
Cadmium nitrate
Carbonate

WHC(PUREX-4)/9-24-92/03379T
4T-32a



Table 4-32.

OTHER INORGANICS
(Cont.)

Chloride
Cyanide
Ferric cyanide
Ferric nitrate
Magnesium
Nitrate
Nitric acid
Nitrite
Phosphate
Potassium fluoride
Potassium hydroxide
Potassium permanganate
Silicon trioxide
Silver nitrate

DOERL-92-04
Draft B

Candidate Contaminants of Potential Concern for the
PUREX Plant Aggregate Area.

Sodium
Sodium carbonate
Sodium dichromate
Sodium nitrate
Sodium nitrite
Sodium thiosulfate
Sulfamic acid
Sulfate
Sulfuric acid
Tungsten
Zirconium oxide

VOLATILE ORGANICS

Acetone
Chloroform
Methylene chloride

Page 2 of 2

Toluene

SEMIVOLATILE ORGANICS

Ethylene diamine tetraacetate
(EDTA)

Gylcolate
N-(2-hydroxyethyl)

ethylenediaminetriacetate
(HEDTA)

Oxalate
Oxalic Acid
Paraffin hydrocarbons
Sugar (sucrose)
Tartaric acid
Tributyl phosphate

tt The radionuclide has a half-life of <1 year and if it is a daughter product, the parent has a half-life of
<1 year, or the buildup of the short-lived daughter would result in an activity of <1% of the parent
radionuclide's initial activity.

WHC(PUREX-4)/9-24-92/03379T
4T-32b
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and
Unplanned Release Site. Page 1 of 10

F is s io n 
S m - o a i eWaste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles Seni-Volatiles

]Plants, Buildings, and Storage Areas

204-AR Waste Unloading Station - -- - -- -

241-A-431 Ventilation Building - -- - -

241-C-801 Support Facility - -- - -

242-A Evaporator - - -

Grout Treatment Facility - -

244-A Lift Station K K S S S S S

- -__________ Tank<s and Vaults
241-A-101 Single-Shell Tank K K K K K K K

241-A-102 Single-Shell Tank K K K K K K K

241-A-103 Single-Shell Tank K K K K K K K
241-A-104 Single-Shell Tank K K K K K K

241-A-105 Single-Shell Tank K K K K K K K

241-A-106 Sinale-Shell Tank K K K K K K K

241-AN-lol Double-Shell Tank K K K K K K K

241-AN-102 Double-Shell Tank K K K K K K K

241-AN-103 Double-Shell Tank K K K K K K K

241-AN-104 Double-Shell Tank K K K K K K K
241-AN-105 Double-Shell Tank K K K K K K K

241-AN-106 Double-Shell Tank K K K K K K K

241-AN-107 Double-Shell Tank K K K K K K K

241-AP-101 Double-Shell Tank K K K K K K K
241-AP-102 Double-Shell Tank K K K K K K K

241-AP-103 Double-Shell Tank K K K K K K K

WHC\9-24-92\03379T.4
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and
Unplanned Release Site.

Fission
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles Semi-Volatiles

241-AP-104 Double-Shell Tank K K K K K K K
241-AP-105 Double-Shell Tank K K K K K . K K
241-AP-106 Double-Shell Tank K K K K K K K
241-AP-107 Double-Shell Tank K K K K K K K
241-AP-108 Double-Shell Tank K K K K K K K
241-AW-101 Double-Shell Tank K K K K K K K
241-AW-102 Double-Shell Tank K K K K K K K
241-AW-103 Double-Shell Tank K K K K K K K
241-AW-104 Double-Shell Tank K K K K K K K
241-AW-105 Double-Shell Tank K K K K _ K K . K

241-AW-106 Double-Shell Tank K K K K K K K
241-AX-101 Single-Shell Tank K K K K K K K
241-AX-102 Single-Shell Tank K K K K K K K
241-AX-103 Single-Shell Tank K K K K K K K
241-AX-104 Single-Shell Tank K K K K K K K
241-AY-101 Double-Shell Tank K K K K K K K
241-AY-102 Double-Shell Tank K K K K K K K
241-AZ-101 Double-Shell Tank K K K K K K K
241-AZ-102 Double-Shell Tank K K K K K K K
241-C-101 Single-Shell Tank K K K K K K K
241-C-102 Single-Shell Tank K K K K K K K
241-C-103 Single-Shell Tank K K K K K K K
241-C-104 Single-Shell Tank K K K K K K K
241-C-105 Single-Shell Tank K K K K K K K

w

WHC\9-24-92\03379T.4
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Table 4-33. Summary of Known and Suspected Contamination at Each
Unplanned Release Site.

Waste Management Unit and

Fission
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles Semi-Volatiles

241-C-106 Single-Shell Tank K K K K K K K

241-C-107 Single-Shell Tank K K K K K K K

241-C-108 Single-Shell Tank K K K K K K K

241-C-109 Single-Shell Tank K K K K K K K

241-C-110 Single-Shell Tank K K K K K K K

241-C-111 Sine-Shell Tank K K K K K K K

241-C-112 Single-Shell Tank K K K K K K K

241-C-201 Single-Shell Tank K K K K K K K

241-C-202 Single-Shell Tank K K K K K K K

241-C-203 Single-Shell Tank K K K K K K K

241-C-204 Single-Shell Tank K K K K K K K

241-A-302A Catch Tank S S S S S S S

241-A-302B Catch Tank S S S S S S S

241-A-350 Catch Tank S S S S S S S

241-A-417 Catch Tank S S S S S S S

241-C-301C Catch Tank S S S S S S S

244-A Lift Station S S S S S_ S S
244-AR Vault S S S S S S S

244-CR Vault S S _ S S S S

216-A-1 Crib K K K K S S S

216-A-2 Crib K K K S S K K

216-A-3 Crib K K K S S S S

216-A-4 Crib K K K K K S S

WHCX9-24-92\03379T.4
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and

Fission
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles Semi-Volatiles

216-A-5 Crib K K K S K S
216-A-6 Crib K K K S K SS
216-A-7 Crib K K K S S K K(
216-A-8 Crib K K K s S K K
216-A-9 Crib K K K S K S S
216-A-10 Crib K K K S S S s
216-A-21 Crib K K K K K S S
216-A-24 Crib K K K S K K K
216-A-26 Crib S K K S K K K
216-A-27 Crib K K K K K S s
216-A-30 Crib K K K R K S S
216-A-31 Crib K K K S S K K
216-A-32 Crib S s S S s K K
216-A-36A Crib S S S S S S S
216-A-36A Crib S S S S S S S
216-A-37-1 Crib K K K S K S S
216-A-37-2 Crib K K K S S S S
216-A-38-1 Crib S S S S S S S
216-A-39 Crib S S S S K S S
216-A-41 Crib S S S S K S S
216-A-45 Crib K K K s S S s
216-A-11 French Drain S S S S K S S
216-A-12 French Drain S S S S K S s
216-A-13 French Drain S S S S K S S

WHC%9-24-9203379T.4
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Table 4-33. Summary of Known and Suspected Contamination at Each
Unplanned Release Site.

Waste Management Unit and

Fission
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles Semi-Volatiles

216-A-14 French Drain S S S S K S S
216-A-15 French Drain S S S S K S S

216-A-16 French Drain S S S S K S S
216-A-17 French Drain S S S S K S S

216-A-22 French Drain S S S S K S S
216-A-23A French Drain S S S S K S S
216-A-23B French Drain S S S S K S S
216-A-26A French Drain S S S S K S S

216-A-28 French Drain S S S S K S S
216-A-33 French Drain S S S S S S S
216-A-35 French Drain S S S S K S S
216-C-8 French Drain S S S S K S S

-- Reerse Wells
299-E24-111 IniectionWell -- -- -- --

- Ponds. Ditches. and Trenches- - --

216-A-29 Ditch S S S S S S S

216-A-34 Ditch S S S S S S S

216-A-18 Trench K K K S K S S

216-A-19 Trench K K K S K S S

216-A-20 Trench K K K S K S S

216-A-40 Trench S S S S K S S

WHc\9-24-92\03379r.4
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and
Unplanned Release Site.

FssionI
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles Semi-Volatiles

Septic Tanks and Associated Drain Fields
2607-EA Septic Tank

2607-EC Sentic Tank -

2607-ED Septic Tank - --

2607-EG Septic Tank

2607-EJ Septic Tank - -

2607-EL Septic Tank

2607-E6 Septic Tank - - -

Transfer Failities Diversion B xes. and Pipelines

216-A-524 Control Structure S S S S
241-AX-501 Valve Pit S S S S s Ss
241-A-A Diversion Box S S S S S S S
241-A-B Diversion Box S S S S S .

241-A-151 Diversion Box S S S S S S S
241-A-152 Diversion Box S S S S S S S
241-A-153 Diversion Box S S S S S S S

243-AN-A Diversion Box S S S S S S S
241-AN-B Diversion Box S S S s S S S
241-AR-151 Diversion Box S S S S S S s
241-AW-A Diversion Box S S S S S S S

241-AW-B Diversion Box S S S S S S S
241-AX-A Diversion Box S S S S S S S
241-AX-B Diversion Box S S S S S S S
241-AX-151 Diversion Box S S S S S S S

WHC\9-24-92\03379T.4
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Table 4-33. Summary of Known and Suspected Contamination at Each
Unplanned Release Site.

Waste Management Unit and

Fission
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles Seni-Volatiles

241-AX-152DS Diversion Box S S S S S S S
241-AX-155 Diversion Box S S S S S S S

241-AY-151 Diversion Box S S S S S S S
241-AY-152 Diversion Box S S S S S S S
241-AZ-151DS Diversion Box S S S S S S S
241-AZ-152 Diversion Box S S S S S S S
241-C-151 Diversion Box S S S S S S S
241-C-152 Diversion Box S S S S S S S
241-C-153 Diversion Box S S S S S S S
241-C-252 Diversion Box S S S S S S S
241-C-252 Diversion Box S S S S S S S
241-CR-151 Diversion Box S S S S S S S
241-CR-152 Diversion Box S S S S S S S
241-CR-153 Diversion Box S S S S S S S
241-ER-153 Diversion Box S S S S S S S
241-AP-501 Valve Pit S S S S S S S

- _Retention Basins

207-A Retention Basin S S S S S S S
216-A-42 Retention Basin S S S S S

- - 1urial Sites

218-E-I Burial Ground K K K - - --

218-E-8 Burial Ground K K K -

218-E-12A Burial Ground K K K - - -

218-E-12B Burial Ground S K S -- -

WHC\9-24-92\03379T.4
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and

Unplanned Release Site. Page 8 of 10

Fission
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles Semi-Volatiles

218-E-13 Burial Ground S S S

200-E BuminE Pit S S S K K K K

Unplanned Releases -

UN-200-B-10 Unplanned Release S S S S
UN-200-E-11 Unplanned Release - S - -

UN-200-E-12 Unplanned Release S S S S
UN-200-E-13 Unplanned Release S S S S S S S
UN-200-E-15 Unplanned Release S S S S

UN-200-E-16 Unplanned Release S S S S

UN-200-E-18 Unplanned Release S S s 8 S S S
UN-200-E-19 Unnlanned Release S S S j S S
UN-200-E-20 Unplanned Release S S S S
UN-200-E-22 Unplanned Release - S -

UN-200-E-25 Unplanned Release S S S S

UN-200-E-26 Unplanned Release S S S S

UN-200-E-27 Unplanned Release S S S S --

UN-200-E-28 Unplanned Release - S -

UN-200-E-31 Unlanned Release S S S S

UN-200-E-33 Unnlanned Release S S S S

UN-200-E-35 Unvianned Release -- S --

UN-200-E-39 Unplanned Release - S - - S S S

UN-200-B-40 Unplanned Release S S S S -

UN-200-E-42 Unplanned Release S S S S

UN-200-E-47 Unplanned Release S S S S --

WHC\9-24-92\03379T.4
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Table 4-33. Summary of Known and Suspected Contamination at Each
Unplanned Release Site.

Waste Management Unit and

Fission
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles Semi-Volatiles

UN-200-E-48 Unplanned Release S S S S - -

UN-200-E-49 Unplanned Release S S S S --

UN-200-E-56 UnPIanned Release S S S S - -

UN-200-E-58 Unplanned Release S S S S -- --

UN-200-E-60 Unplanned Release S S S S

UN-200-E-62 Unplanned Release S S S S - -

UN-200-E-65 Unplanned Release S S S S --

UN-200-E-67 Unplanned Release S S S S -- -

UN-200-E-68 Unplanned Release S S S S --

UN-200-E-72 Unnlanned Release S S S S - --

UN-200-E-81 Unolanned Release S K S - -

UN-200-E-82 Unplanned Release S K S S - --

UN-200-E-86 Unplanned Release K K S S

UN-200-E-88 Unplanned Release S S S S --

UN-200-E-91 Unplanned Release S S S S -

UN-200-E-94 Unplanned Release S S S S - -

UN-200-E-96 Unplanned Release S S S S - --

UN-200-E-97 Unplanned Release -- - - - -

UN-200-E-99 Unplanned Release S S S S S S S

UN-200-E-100 Unplanned Release S S S S - I --

UN-200-E-107 Unplanned Release S S S S -- K K

UN-200-E-1 14 Unplanned Release S S S S - --

UN-200-E-l 17 Unplanned Release S S S S - --

UN-200-E-118 Unplanned Release S S S S -

7
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Table 4-33. Summary of Known and Suspected Contamination at Each Waste Management Unit and
Unplanned Release Site.

Fission
Waste Management Unit TRU Products Uranium Heavy Metals Other Inorganics Volatiles Semi-Volatiles

UN-200-E-142 Unplanned Release - - - -- - K K
UPR-200-E-17 Unplanned Release - - K - -

UPR-200-E-21 Unplanned Release S S S S -

UPR-200-E-24 Unplanned Release S S S S

UPR-200-E-29 Unplanned Release S S S S

UPR-200-E-30 Unplanned Release S S S S -

UPR-200-E-50 Unplanned Release S S S S

UPR-200-E-53 Unplanned Release S S S S

UPR-200-E-59 Unplanned Release - K - -

UPR-200-E-66 Unplanned Release S S S S -

UPR-200-E-70 Unnlanned Release S S S S
UPR-200-E-106 Unplanned Release S S S S

UPR-200-E-115 Unplanned Release S S S S

UPR-200-E-119 Unplanned Release S S S S S S S
UPR-200-E-125 Unplanned Release S S S S S S S
UPR-200-E-126 Unplanned Release S S S S S S S
UPR-200-E-136 Unplanned Release S S S S S S S
UPR-200-E-137 Unplanned Release S S S S S S S

K = Known contamination (contaminants identified from inventory or sampling data)
S = Suspected contamination (contaminants that could occur at site). Evidence includes process data, historical records, and chemical associations.

WHC\9-24-92\03379T.4
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DOE/RL-92-04
Draft B

Table 4-34. Contaminants of Potential Concern for the PUREX Plant Aggregate Area.

RADIONUCLIDES

Gross alpha
Gross beta

TRANSURANICS

Americium-241
Americium-242
Americium-242m
Americium-243
Curium-242
Curium-244
Curium-245
Neptunium-237
Neptunium-239
Plutonium-238
Plutonium-239/240
Plutonium-241

URANIUM

Uranium-233
Uranium-234
Uranium-235
Uranium-238

FISSION PRODUCTS

Actinium-225
Actinium-227
Antimony-126
Antimony-126m
Barium-137m
Bismuth-210
Bismuth-211
Bismuth-213
Bismuth-214
Carbon-14
Cesium-134
Cesium-135
Cesium-137
Cobalt-60
Europium-152
Europium-154
Europium-155
Francium-221
Iodine-129
Lead-209

FISSION PRODUCTS
(continued)

Lead-210
Lead-211
Lead-212
Lead-214
Nickel-59
Nickel-63
Niobium-93m
Polonium-214
Polonium-215
Polonium-218
Potassium-40
Protactinium-231
Protactinium-234m
Radium-225
Radium-226
Ruthenium-106
Samarium-151
Selenium-79
Strontium-90
Technetium-99
Thallium-207
Thorium-227
Thorium-229
Thorium-230
Thorium-231
Tritium
Yttrium-90
Zirconium-93

HEAVY METALS

Arsenic
Barium
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
Silver
Vanadium
Zinc

OTHER INORGANICS

Beryllium
Boron
Cyanide
Fluoride
Hydrazine
Nitrate

VOLATILE ORGANICS

Acetone
Chloroform
Methylene chloride
Toluene
1,1,1-Trichloroethane

SEMIVOLATILE ORGANICS

Tributyl phosphate

WHC(PUREX-4)/9-24-92/03379T

4T-34



DOE/RL-92-04

Draft B

Table 4-35. Soil-Water Distribution Coefficient Kd for Radionuclides and Inorganics
of Concern at PUREX Plant Waste Management Units. Page 1 of 2

MEPAS Default
Kd

Recommended Kd Conservative pH 6-9""
Element for Hanford Site Default Ka' (Strenge and

or (Serne and Wood 1990) (Serne and Wood 1990) Peterson 1989)
Chemical in mL/g in mL/g in mL/g

Actinium - - 228

2
Americium 100 - 1000 100 82

(< 10 pH 1-3)

Antimony - - 2

Arsenic 0 5.86

Barium so 530

Beryllium - 70

Bismuth - 20

Boron - - 0.19

Cadmium is 14.9

Carbon (14C) -- 0

Cesium 200- 1,000 50 51
1 - 200 (acidic waste)

Chromium 0 16.8

Cobalt 500 - 2000 10 1.9

Copper - 15 41.9

Curium 100 - >2,000 100 82

Cyanide - -_

Europium -- 228

Fluoride 0

Francium

Hyrdazine - 0

Iodine <1 0 0

Iron 20 15

Lead 30 234

Manganese -- 20 16.5

Mercury - - 322

Neptunium <1-5 3 3

WHC(PUREX-4)/9-24-92/03379T

4T-35a



DOE/RL-92-04

Draft B

Table 4-36. Mobility of Inorganic Species in Soil.

Highly mobile (KA <5)
Antimony Potassium'

Boron Protactinium
Carbon (as 14CO2) Silver

Fluoride Technetium
Iodine Thallium

Neptunium Tritium
Nitrate Uranium

Moderately mobile (5 <Kj <100)

Arsenic Manganese

Barium Nickel

Beryllium Niobium

Bismuth Polonium
Cadmium Radium

Cesium Strontium

Chromium Thorium

Copper Vanadium
Iron Zinc

-Lead Zirconium

C Low mobility (KA > 100)

-- Actinium

Americium

Cesium

Cobalt

Curium

Europium

Mercury

Plutonium

Ruthenium

Samarium

Yttrium

WHC(PUREX-4)/9-24-92103379T

4T-36
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Table 4-37. Physical/Chemical Properties of Organic Contaminants of Concern

for PUREX Plant Waste Management Units.

Molecular Water Vapor Henry's Law Soil/Organic Matter
Weight Solubility Pressure Constant Partition Coef.

Compound in g/mole in mg/L in mm Hg in atm-m3/mo K. in mUg

Acetone 58.0 miscible 270 2.1 x 10-5 2.2

Chloroform (trichloromethane) 119 8,200 150 2.9 x 10-3 31

Methylene chloride 84.9 20,000 360 2 x 10-3 8.8

Toluene 92.15 540 28 6.4 x 10-3 300

Tributyl phosphate 266.3 280 15 1.9 x 10-2 6,000

1,1,1-Trichloroethane 133.41 1,500 120 1.4 x 10-2 150

Source: Strenge and Peterson (1989).

w
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Table 4-38.

DOE/RL-92-04

Draft B

Radiological Properties of Potential Radionuclides of Concern
in PUREX Plant Waste Management Units. Page 1 of 2

Specific Principal
Activit Radiation of

Radionuclide Half-Life in Ci/g Concernbl
225Ac

227 Ac

21 Am
242Am

242mAm

243AM
137znBa

210B~i

211B3i

213Bi

214Bi

14 C

2 2 Cm

244Cm

245CM

60Co
134Cs
135Cs

137CS

152Eu
154EU

155EU

221Fr
3H
129I

40K

93mNb

95Nb
59Ni
6 3Ni

237Np

239Np

231Pa

234mPa

209Pb

WHC(PUREX-4)/9-24-92/03379T

4T-38a

10 day

21.8 yr
432 yr

16 h
152 yr

7,380 yr
2.6 min

5.01 day
2.13 min
45.6 min
19.9 min
5,730 yr
163.2 day

18.1 yr
8,500 yr
5.3 yr

2.06 yr
3 x 106 yr

30 yr
13.3 yr
8.8 yr

4.96 yr
4.8 min
12.3 yr

1.6 x 107 yr
1.3 x 109 yr

14.6 yr
34.97 day
8 x 104 yr

92 yr
2.14 x 106 yr

2.35 day
32,800 yr
1.2 min
3.25 h

5.8 x 104

7.2 x 101
3.4 x 100
8.1 x 105

9.7 x 100
2.0 x 10-1
5.3 x 108

1.2 x 105
4.2 x 10
1.9 x 107
4.4 x 107
4.5 x 100
3.3 x 10 3

8.1 x 101

1.7 x 10-1
1.1 X 103

1.3 x 10
8.8 x 104

8.7 x 101
7.7 x 102
2.7 x 102
4.6 x 102
1.8 x 10 8

9.7 x 103

1.7 x 10-4

6.7 x 10-6
2.8 x 102
3.9 x 104

7.6 x 10-2

6.2 x 102
7.0 x 10-4

2.3 x 105

4.7 x 10-2
6.7 x 108
4.5 x 106

a

, a
a

a
a

a

#,a0, f

a
a

a

C/

c/
ay

0
ce,

-/

a, y

I

ay

SyC/
cf, It/

0, v0
al, 'y

C, ^1I

1,

ay
16



Table 4-38.

DOE/RL-92-04

Draft B

Radiological Properties of Potential Radionuclides of Concern
in PUREX Plant Waste Management Units. Page 2 of 2

Specific Principal
Activity" Radiation of

Radionuclide Half-Life in Ci/g - Concernb/
21Pb
211pb
212pb

214pb

214po

215po

218po

238pU

225Ra

2 6Ra
106Ru

126Sb
126mSb
79Se
151sm

9OSr

99Tc
227Th
229Th
230 mh
231Th
207T1
233U
2 34U
235U
2 38 U

90Y
93Zr

22.3 yr
36.1 min

10.6 h
26.8 min
6 x 10-5

7.8 x 10-4
3.05 min
87.7 yr

24,400 yr
6,560 yr
14.4 yr

14.8 day
1,600 yr
1.0 yr

12.5 day
19 min

<65,000 yr
90 yr

28.5 yr
213,000 yr

18.7 day
7,340 yr

77,000 yr
25.5 h

4.8 min
159,000 yr
244,500 yr
7.0 x10s yr
4.5 x109 yr

6.41 h
1.5 x 106 yr

7.6 x 101
2.5 x 107

1.4 x 106
3.3 x 107

8.8 x 1014

2.9 x 1013

2.8 x 108
1.7 x 101

6.2 x 10-2

2.3 x 10-1

1.0 x 102
3.9 x 104

9.9 x 10-1

3.4 x 103
4.1 x 105
7.9 x 107

7.0 x 10-2

2.6 x 101
1.4 x 102

1.7 x 10-2

3.1 x to4

2.1 x 10-1

2.1 x 10-2

5.3 x 105
1.9 x 10 8

9.7 x 10-3

6.2 x 10-3

2.2 x 10-6

3.4 x 10-7
5.4 x 105

2.6 x 10-3

Calculated from half-life and atomic weight.
b/ a - alpha decay; P - negative beta decay; y - release of gamma rays.
Cf Daughter radiation.

WHC(PUREX-4)/9-24-92/03379T

4T-38b

16

, yC/

a

a
a
a
a

c/

a

0, y

a

a

a, T
a



DOEIRL-92-04

Draft B

Table 4-39. Comparison of Radionuclide Relative Risks for Radionuclides of Concern
at the PUREX Plant Aggregate Area. Page 1 of 3

Drinking Soil External
Air Water Ingestion Exposure

Unit Riska Unit Risk in Unit Riske/ Unit Riskd
Radionuclide in (pCi/m 3)-1 (pCi/L)-1 in (pCi/g)- in (pCi/g)-1

=Ac

227Ac

24'Am

242Am

242mAra

243Am

21OBi
2 11Bi

213Bi

214B3i

14 c

242Cm

244CM

245CM

60C,

134Cs

135Cs

137Cs

152EU

154EU

155EU

221Fr

3H

1291

40K

93mNb

5 9Ni

63Ni

1.2 x 10-3

4.2 x 10-2

2.1 x 10-2

NA

NA

2.1 x 10-2

4.1 x 10-5

9.7 x 10-

1.6 x 10

1.1 x 10-6

3.2 x 10-9

NA

1.4 x 10-2

NA

8.1 x 10 5

1.4 x 10-5

1.4 x 10-6

9.6 x 10-6

6.1 x 10-3

7.2 x 10-5

NA

4.7 x 10-7

4.0 x 10-8

6.1 x 10-5

4.0 x 10-6

NA

3.5 x 10-7

8.7 x 10-7

8.7 x 10-7

1.8 x105

1.6 x 15

NA

NA

1.5 x 10-5

9.7 x 10-8

6.1 x 10-10

1.2 x 10-8

7.2 x 10-9

4.7 x 1- 8

NA

1.0 x 10-s

NA

7.8 x la- 7

2.1 x 10-6

2.1 x 10-7

1.4 x 10-6

1.1 x 10-7

1.5 x 10

NA

3.0 x 10-9

2.8 x 10-9

9.6 x 10-6

5.7 x io-

NA

4.4 x 10-9

1.2 x 10-8

4.6 x Mos

9.5 x 10-7

8.4 x 10-7

NA

NA

8.1 x 10-7

5.1 x 10-9

3.2 x 10-11

6.2 X 10-10

3.8 x 10-0

2.5 x 10-9

NA

5.4 x 10-

NA

4.1 x 10-

1.1 x 10-7

1.1 x 10-8

7.6 x 10-8

5.7 x 10-9

8.1 x 1049

NA

1.6 x 10-10

1.5 x 10-10

5.1 x 10-7

3.0 x 10-8

NA

2.3 x 10-10

6.2 x 10-10.

WHC(PUREX-4)/9-24-92/03379T

4T-39a

9.4 x 10-6

1.3 x 10-7

1.6 x 10-5

NA

NA

3.6 x 10-5

0

2.8 x 10-5

8.1 x 10-5

8.0 x 10-4

0

NA

5.9 x 10-7

NA

1.3 x 10-3

8.9 x 10-4

0

0
(3.4 x 10-4)

6.3 x 10-4

6.8 x 10-4

NA

1.9 x 10-5

0

1.5 x 10-5

7.8 x 10-5

NA

3.4 x 10-7

0



DOERL-92-04

Draft B

Table 4-39. Comparison of Radionuclide Relative Risks for Radionuclides of Concern
at the PUREX Plant Aggregate Area. Page 2 of 3

Drinking Soil External
Air Water Ingestion Exposure

Unit Risk&/ Unit Riskb/ in Unit Ris Unit Riskd/
Radionuclide in (pCi/m 3)-1 (pCi/L)-1 in (pCi/g)- in (pCi/g)-1

2 7Np

29Np

2 1 Pa

23 4mpa

29pb

210pbh
21'Pb

2'2Pb

2 14Pb

214po

215po

218po

238pa

29pu

24OpU

241po

22SRa

226Ra

106Ru

126Sb

126mSb

79Se

9OSr
9 9Tc

27Th

22%

23'Th

1.8 x il2

7.7 x 10-7

2.0 x 10-2

8.2 x 10-10

3.6 x 10-8

8.7 x 10-4

1.5 x 10-6

2.4 x 10-5

1.5 x 10-6

1.4 x 10-13

2.9 x 10-12

3.0 x 10-7

2.1 x 10.2

2.6 x 10-2

2.1 x 10-2

1.5 x 10-4

8.2 x 10-4

1.5 x 10-3

2.3 x 10-4

NA

NA

NA

NA

2.8 x 10-5

4.2 x 10-6

2.5 x 10-3

3.9 x 10-2

1.6 x 10-2

2.5 x 10-7 2.0 x 10

1.4 x 10-5

4.8 x 10

9.7 x 10-6

3.0 x 10.10

4.3 x 10-9

3.4 x 10-5

9.2 x 10-9

3.7 x 10-7

9.2 x 10-9

5.1 x 10-16

1.4 x 10-14

1.4 x 109

1.4 x 10-5

1.6 x 10-5

1.6 x I- 5

2.5 x 10-7

3.4 x 10-6

6.1 x 10-6

4.9 x 10-7

NA

NA

NA

NA

1.7 x 10-6

6.6 x 108

2.5 x10-7

2.0 x 10-6

1.2 x to-6

7.3 x 10-7

2.5 x 10-9

5.1 x 10-7

1.6 x 10-11

2.3 x 10-10

1.8 x 10-6

4.9 x 10-10

1.9 x 10-8

4.9 x 10-10

2.7 x 10-17

7.6 x 10-16

7.6 x 10-11

7.6 x to- 7

8.4 x 10-8

8.4 x 10-8

1.3 x 10-8

1.8 x 10-7

3.2 x 10-7

2.6 x 10-8

NA

NA

NA

NA

8.9 x 10-s

3.5 x 10-9

1.3 x 10-8

1.1 x 10-7

6.5 x 10-8

1.1 x 10-9 -

WHC(PUREX-4)/9-24-92/03379T

4T-39b

1.8 x 10-5

1.1 x 10-4

2.0 x 10-5

6.4 x 10-6

0

1.8 x 10-6

2.9 x 10-5

9.2 x 10-5

1.5 x 1e

4.7 x 10-8

8.7 x 10-8

0

5.9 x to-7

2.6 x 10-7

5.9 x to-7

0

8.0 x 10-6

4.1 x 10-6

0

NA

NA

NA

NA

0

0

6.6 x 10-6

5.8 x 10-5

5.9 x 10-7

1.1 x 10-5



DOE/RL-92-04

Draft B

Table 4-39. Comparison of Radionuclide Relative Risks for Radionuclides of Concern
at the PUREX Plant Aggregate Area.

exposure to

exposure to

exposure to

exposure to

Excess cancer risk associated with lifetime
air (EPA 1991).
Excess cancer risk associated with lifetime
drinking water (EPA 1991).
Excess cancer risk associated with lifetime
soil (EPA 1991).
Excess cancer risk associated with lifetime

Page 3 of 3

1 pCi/M3 (10-12 curies) per day in

1 pCi (10-12 curies) per day in

1 pCi/g (10-12 curies/g) per day in

surface soils containing 1 pCi/g of
gamma-emitting radionuclides (EPA 1991).

*I External radiation risk from 137mBa, a short-lived decay product of 137Cs.

NA No information available.

WHC(PUREX-4)/9-24-92/03379T
4T-39c

Drinking Soil External
Air Water Ingestion Exposure

Unit Risk"' Unit RiskY in Unit Risk' Unit Riskd'
Radionuclide in (pCi/m 3)-1  (pCi/L)-1  in (pCi/g)-1  in (PCi/g)-1

207TI 2.3 x 10-9 6.6 x 10-10 3.5 x 101 1.2 x 10-6

233u 1.4 x 10-2 7.2 x 10- 3.8 x 10-7  3.2 x 10-7

2 4 U 1.4 x 10-2 7.2 x 10-6 3.8 x 10-7 5.6 x 10-7

23 1.3 x 10-2 6.6 x 10-6 3.5 x 10-7  9.7 x 10-5

23 8U 1.2 x 10-2 6.6 x 10-6 3.5 x 10-7  4.5 x 10-7

90Y 2.8 x 10- 1.6 x 10-7 8.6 x 10-9  0

93Zr NA NA NA NA

a/

b/

C/

d/
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Potential Chronic Human Health Effects of Chemicals
or Disposed of at PUREX Plant Aggregate Area.

Detected
Page 1 of 2

Tumor Site Non-carcinogenic
Inhalation Route; Oral Route Chronic Health Effects

Chemical [Weight of Evidence Groupd/ Inhalation Route; Oral Route Reference

INORGANIC
CHEMICALS

Arsenic

Barium

Beryllium

Boron

Cadmium

Chromium

Copper

Cyanide

Fluoride

Hydrazine

Iron

Lead

Manganese

Mercury

Nickel

Nitrate/Nitrite

Silver

Vanadium

Zinc

ORGANIC
CHEMICALS

Acetone

respiratory tract [A]; skin [A]

Lung; NA

respiratory tract [BI]; NA

lung [A] - Cr(VI) only; NA

Nasal cavity [B2]; liver [B2]

[B2]b/; [B2]

respiratory tract [A]; NA

NA; keratosis and
hyperpigmentation

fetotoxicity;
increased blood pressure

NA; testicular lesions

cancer; renal damage

nasal mucosa atrophy;
hepatotoxicity

NA; gastrointestinal irritation

NA; weight loss, thyroid
effects, and myelin

degeneration

NA; dental flurosis at high
levels

central nervous ystem (CNS)
effects

CNS effects

respiratory symptoms and
psychomotor disturbances; no

effect

neurotoxicity; kidney effects

cancer; reduced weight gain

NA; methemoglobinemia in
infantscl

NA; argyria

NA; none observed

NA; anemia

NA; kidney and liver effects

EPA 1991b

EPA

EPA

EPA

1991b

1991b

1991b

EPA 1991b

EPA 1991a

EPA 1991a

EPA

EPA

EPA

1991b

1991b

1991a

EPA 1991b I

EPA 1991a

WHC(PUREX-4)/9-24-92/03379T
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Table 4-40. Potential Chronic Human Health Effects of Chemicals
or Disposed of at PUREX Plant Aggregate Area.

Detected
Page 2 of 2

at Weight of Evidence Groups for carcinogens: A - Human carcinogen
(sufficient evidence of carcinogenicity in humans); B - Probable human
carcinogen (BI - Limited evidence of carcinogenicity in humans; B2 -
Sufficient evidence of carcinogenicity in animals with inadequate or lack
of data in humans); C - Possible human carcinogen (limited evidence of
carcinogenicity in animals and inadequate or lack of human data); D - Not
classifiable as to human carcinogenicity (inadequate or no evidence).

b/ Lead is considered by EPA to have both neurotoxic and carcinogenic
effects; however, no toxicity criteria are available for lead at the present
time.

o/ Toxic effect is considered to occur from exposure to nitrite; nitrate can be
converted to nitrite in the body by intestinal bacteria.

NA Information not available.

WHC(PUREX-4)/9-24-92/03379T

4T-40b

Tumor Site Non-carcinogenic
Inhalation Route; Oral Route Chronic Health Effects

Chemical [Weight of Evidence Groupl] Inhalation Route; Oral Route Reference

Chloroform liver; kidney [B2] NA; liver lesions EPA 1991b

Methylene chloride lung, liver [B2]; liver [B2] NA; liver toxicity EPA 1991a

Toluene CNS effects, eye irritation; EPA 1991a
change in liver and kidney

weights

Tributyl phosphate respiratory irritant; kidney NIOSH 1987
damage

1,1,1- heptotoxicity; heptotoxicity EPA 1991b
Trichloroethane :
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1 5.0 HEALTH AND ENVIRONMENTAL CONCERNS
2
3
4 This preliminary qualitative evaluation of potential human health and environmental
5 concerns is intended to provide input to the PUREX Plant Aggregate Area waste
6 management unit recommendation process (Section 9.0). This process requires consideration
7 of immediate and long-term impacts to human health and the environment. As discussed in
8 Section 4.2, existing PUREX Plant Aggregate Area and waste management unit data are not
9 adequate to support an evaluation of potential impacts on the environment. Although

10 ecological impacts are an integral part of the complete assessment of aggregate area and
11 waste management unit potential risks, they cannot be evaluated further at this time.
12 Ecological risk assessment is included in the listing of data uses presented in Section 8.0 with
13 the associated data needs identified as a data gap to be addressed in future investigations.

- 14 The approach that has been taken to identify potential concerns related to individual waste
15 management units and unplanned releases is as follows:
16
17 * Contaminants of potential concern are identified for each exposure pathway that is
18 likely to occur within the PUREX Plant Aggregate Area. Selection of
19 contaminants was discussed in Section 4.2. Contaminants of potential concern

t 20 were selected from the list of candidate contaminants of potential concern
21 presented in Table 4-32. This table includes contaminants that are likely to be
22 present in the environment based on occurrence in the liquid process wastes that
23 were discharged to soils, and also contaminants that have been detected in
24 environmental samples within the aggregate area but have not been identified as
25 components of PUREX Plant Aggregate Area waste streams.
26
27 * Exposure pathways potentially applicable to individual waste management units
28 are identified based on the presence of the above contaminants of potential
29 concern in wastes in the waste management units, consideration of known or
30 suspected releases from those waste management units, and the physical and
31 institutional controls affecting waste management unit access and use over the
32 period of interest. The relationships between waste management units and
33 exposure pathways are summarized in the conceptual model (Section 4.2).
34
35 * Estimates of relative hazard derived for the PUREX Plant Aggregate Area waste
36 management units are identified using the Comprehensive Environmental
37 Response, Compensation, and Liability Act (CERCLA) Hazard Ranking System
38 (HRS), modified Hazard Ranking System (mHRS), surface radiation survey data,
39 and by the Westinghouse Hanford Environmental Protection Group scoring.
40 Other indicators of relative hazard, such as rate of release of contaminants,
41 irreversible results of continuing residence of contaminants, etc., were not used
42 because they generally require unit-specific data that are not available for most unit

WHC(PURBX-4)/9-29-92/03380A
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The human health concerns4 and various hazard ranking scores listed aboveo are used to
establish whether or not a waste management unit is considered a "high" priority. In the
data evaluation process presented in Section 9.0, "high" priority sites are evaluated for the
potential implementation of an interim remedial measure (IRM). "Low" priority sites are
evaluated to determine what type of additional investigation is necessary to establish a final
remedy. Further detail is presented in Section 9.0.

The data used for this evaluation are presented in the earlier sections of this report.
The types of data that have been assessed include waste management units histories and
physical descriptions (Section 2.0), descriptions of the physical environment of the study area
(Section 3.0) and a summary of the available chemical and radiological data for each waste
management unit (Section 4.0).

The quality and sufficiency of these data are assessed in Section 8.0. This information
is also used to identify potentially applicable or relevant and appropriate requirements
(ARARs) (Section 6.0).

5.1 CONCEPTUAL FRAMEWORK FOR RISK-BASED SCREENING

The range of potential human health and environmental exposure pathways at the
PUREX Plant Aggregate Area was summarized in Section 4.2. In Section 4.2 the role of
biota in transporting contaminants through the environment is also discussed, and biota are
included as receptors in the conceptual model. However, the assessment of potential
ecological risks associated with biota exposure to PUREX Plant Aggregate Area
contaminants is currently constrained by the lack of data. This gap in the PUREX Plant
Aggregate Area data is discussed in Section 8.2.3. As a result, the risk-based screening of
waste management unit priorities discussed in this section is by necessity limited to potential
human health risks.

The U.S. Environmental Protection Agency (EPA 1989a) considers a human exposure
pathway to consist of four elements: (1) a source and mechanism for contaminant release,
(2) a retention or transport medium (or media), (3) a point of potential human contact, and
(4) an exposure route (e.g., ingestion) at the contact point. The probability of the existence
of a particular pathway is dependent upon the physical and institutional controls affecting
waste management unit access and use. In the absence of unit access controls and other land
use restrictions, the identified potential exposure pathways could all occur. For example, it
could be hypothesized that an individual could establish a residence within the boundaries of
the PUREX Plant Aggregate Area, disrupt the soil surface and contact buried contamination,
and drill a well and withdraw contaminated groundwater for drinking water and crop
irrigation. However, within the five- to ten-year period of interest associated with

WHC(PURBX-4)/9-29-92/03380A
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1 identification and prioritization of remedial actions within the PUREX Plant Aggregate Area,
2 unrestricted access and uncontrolled disruption of buried contaminants have a negligible
3 probability of occurrence.
4
5 The conceptual model presented in Section 4.2 was evaluated to identify an appropriate
6 framework for screening waste management units and establishing their remediation priorities
7 based on potential health hazards. Based on the five- to ten-year period of interest for waste
8 unit prioritization, and the presence of site access controls during that period, a screening
9 framework was developed encompassing the range of release mechanisms, affected media,

10 and exposure routes associated with an onsite occupational receptor. The PUREX Plant
11 Aggregate Area is currently an industrial area. While work activities are assumed to include
12 occasional contact with surface soils, it is assumed that no contact with buried contaminants
13 will take place without proper protective measures.
14
15 Workers may be exposed via the following routes at the PUREX Plant Aggregate Area:

- 16
17 * Ingestion of surface soils
18

e 19 0 Inhalation of volatilized contaminants and resuspended particles
20
21 * Direct dermal contact with surface soils
22
23 0 Direct exposure to radiation from surface soils and airborne resuspended
24 particles.

C 25
26 Since evaluation of migration in the saturated zone is not within the scope of a source
27 aggregate area management study (AAMS), ingestion of or contact with groundwater was not

N 28 evaluated as exposure pathways. However, since migration of waste constituents within the
29 saturated zone will be addressed in the 200 East Groundwater Aggregate Area Management
30 Study Report (AAMSR), contaminants likely to migrate to the water table and waste
31 management units that have a high potential to impact groundwater will be identified.
32
33
34 5.2 POTENTIAL EXPOSURE SCENARIOS AND HUMAN HEALTH CONCERNS
35
36 The routes by which a Hanford Site worker could potentially be exposed to
37 contamination at the waste management units include ingestion, inhalation, direct contact
38 with soils, and direct exposure to radiation. To evaluate the potential for exposure at
39 individual waste management units, it is necessary to have data available for surface soils,
40 air, and radiation levels. Although samples have been collected from each of these media,
41 only the surface radiation survey data (contamination levels and dose rate) are specific to
42 individual waste management units. Therefore, only pathways associated with the surface

WHC(PUREX-4)/9-29-92/03380A
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I radiological contamination and external dose rates can be evaluated with confidence at this
2 time. Potential exposures by other pathways were evaluated based on available knowledge
3 regarding contaminants disposed to the waste management units and the integrity of
4 engineered barriers.
5
6
7 5.2.1 External Exposure
8
9 External dose rate surveys, which are performed on a waste management unit basis,
10 were used as the measure of a unit's potential for impacting human health through direct
11 external radiation exposure. The contaminants of potential concern for this pathway are the
12 radionuclides that emit moderate to high energy penetrating gamma radiation. The measured
13 dose rates at PUREX Plant Aggregate Area waste management units are presented in Table
147 5-1 from the available survey data. A efrtain waste nlngcmen units, the dose was
l5,.. rnasurcd over it year's time using a thcrmoluminzzccnt dzsimctcr (MLD). In the
16 instaces, the mceasurced value in uinits of mrcm.'yr was eefnverte to unfits of mrnth on t
17, basis-ef 8,60-h/yn-
18,
19 For 93 of the 4O PUREX Plant Aggregate Area waste management units, no
2(r radiation survey data are available. For those units that do have radiation survey data of
21 some type, 29 were reported as having no contamination detected.
22
2P "Westinghouse Hanford manual WHC-CM-4-10, Section 7 (WHC 1992) was used as the
24 basis for setting one of the criteria that are used to identify waste management units that can
25 be considered high priority sites. The manual indicates that waste management units with
21"- radiation levels of 2 mrem/h be posted with "Radiation Area" signs and undergo access
2? controls for the purposes of personnel protection. With the same objective in mind, the level
28 of 2 mrem/h is recommended as one of the criteria for distinguishing "high priority" from
29' "low priority" sites. The only PUREX Plant Aggregate Area waste management units that
30 exceeded 2 mrem/h were 216-A-40 Trench, and Unplanned Release UN-200-E-100.
31
32 High levels of radiation were reportedly associated with some of the unplanned releases
33 that are listed in Table 5-1. However, many of these releases occurred in the early years of
34 the Hanford Site and more recent survey data are not available. Some of the releases were
35 reportedly remediated by removing contaminated soil for disposal in burial grounds, paving
36 or covering the area with soil, or flushing the soil with water. The effectiveness of the
37 various remediation measures is not known, and confirmatory survey measurements are not
38 available. Thus, with the exception of unplanned releases located within engineered waste
39 management units, which are routinely surveyed, information on the amount of radiological
40 status of remediated unplanned releases is deficient and is identified as a data gap in
41 Section 8.0.
42

WHC(PUREX-4)/9-29-92/03380A
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1 5.2.2 Ingestion of Soil or Inhalation of Fugitive Dust
2
3 Radionuclides and nonradioactive contaminants of concern for the soil ingestion and
4 fugitive dust inhalation pathways are those that are nonvolatile, persistent in surface soils,
5 and have appreciable carcinogenic or toxic affects by ingestion or inhalation. However, little
6 information is available to evaluate the levels of specific radionuclides or nonradioactive
7 contaminants in surface soils. Available gross contamination survey data for the PUREX
8 Plant Aggregate Area waste management units are provided in Table 5-1.
9

10 The Westinghouse Hanford Environmental Protection Group policies state that the
11 presence of any smearable alpha constitutes a potential threat to human health and qualifies a
12 waste management unit for a high remediation priority (Huckfeldt 1991b). Waste
13 management units that exhibit elevated alpha readings in radiological surveys can be

In 14 presumed to have surface contamination, since alpha radiation cannot penetrate solids.
15
16 Westinghouse Hanford manual Radiation Protection (WHC 1992) was also used to set
17 criteria for identifying waste management units that can be considered high remediation
18 priority sites. The manual indicates that waste management units with a level of 100 ct/min
19 (1,000 dis/min) above background beta/gamma and/or 20 dis/min alpha be posted with
20 "Surface Contamination Area" signs and undergo access controls for purposes of personnel
21 protection. With the same objective in mind, the levels of 100 ct/min above background
22 beta/gamma and 20 dis/min alpha are recommended as two of the criteria for identifying high
23 priority waste, management units. For those beta/gamma survey readings that are in units of
24 dis/min, a conversion was made to ct/mm assuming a survey detector efficiency of 10%.
25
26 It should be noted that these radiation readings may indicate transient conditions (e.g.,
27 presence of contaminated vegetation) and that routine stabilization of surface contamination is
28 carried out under the auspices of the Westinghouse Hanford Radiation Area Remedial Action

cy 29 (RARA) Program.
30
31
32 5.2.3 Inhalation of Volatiles
33
34 As summarized in Section 4.1, the distribution of volatile organics in soils is not well-
35 defined in the PUREX Plant Aggregate Area. Although several semivolatile compounds,
36 such as tributyl phosphate and paraffin hydrocarbons, have been disposed of in the cribs, no
37 information is available on whether these compounds are still present in the near surface soil
38 column for transport to the soil surface.
39
40 The primary volatile radionuclide of concern is tritium. Exposure to tritium (as
41 tritiated water vapor) and the potential for tritium release via radiolytic production of
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1 hydrogen from aqueous radioactive wastes is of concern. The mode of disposal of this
2 material can not be determined from available information.
3
4
5 5.2.4 Migration to Groundwater
6
7 Risks that could potentially occur due to migration of contaminants in groundwater to
8 existing or potential receptors will be addressed in the 200 East Groundwater AAMSR and
9 thus, will not be discussed in the PUREX Plant AAMSR. However, the potential for
10 individual units to impact groundwater has been discussed in Section 4.1.
11
12
13 5.3 ADDITIONAL SCREENING CRITERIA

15 In addition to determining human health concerns for a worker at each of the waste
16 management units, previously developed site ranking criteria were investigated for the
ft purpose of setting priorities for waste management units and unplanned releases. These
S1 criteria are the CERCLA BRS scores assigned during preliminary assessment/site inspection

19 (PA/SI) activities performed for the Hanford Site (DOE/RL 1988), and the rankings assigned
IT by the Westinghouse Hanford Environmental Protection Group to prioritize units needing
21~ remedial actions for radiological control (Huckfeldt 1991b).

23 Both of these ranking systems take into account some measure of hazard and
24, environmental mobility and are thus appropriate to consider for waste management unit
25 prioritization. The ERS ranking system evaluates sites based on their relative risk, taking
26 into account the population at risk, the hazardous waste constituent toxicity and concentration
?i at the facility, the potential for contamination of the environment, the potential risk of fire
28 and explosion, and the potential for exposure associated with humans or animals that come
Q7 into contact with the waste management unit inventory. The HRS is, thus, appropriate to
30 consider for screening waste management units.
31
32 The PA/SI screening was performed using the EPA's IRS and the mHRS. The HRS
33 (40 CFR 300) is a site ranking methodology that was designed to determine whether sites
34 should be placed on the CERCLA National Priorities List (NPL) based on chemical
35 contamination history. The EPA has established the criteria for placement on the NPL to be
36 a score of 28.5 or greater. The HRS criteria used in PA/SI have been revised (December
37 14, 1990). The HRS scores are only used as available indicators of relative risk; therefore,
38 the revision will not impact the evaluation process. The mHRS is a ranking system
39 developed by the Pacific Northwest Laboratory (PNL) for the U.S. Department of Energy
40 (DOE) that uses the basic methodology of the old (pre-December 1990) HRS; however, it
41 more accurately predicts the impacts from radionuclides. The mHRS takes into account
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1 concentration, half-life, and other chemical-specific parameters that are not considered by the
2 old HRS. The mHRS has not been accepted by EPA as a ranking system.
3
4 Many of the PUREX Plant Aggregate Area waste management units were ranked in the
5 PA/SI using both the HRS and mHRS. For those waste management units that were not
6 ranked in the PA/SI, unit type and discharge history were evaluated in comparison with
7 ranked units for the purpose of setting priorities. If a waste management unit that has been
8 ranked exhibits similar characteristics (e.g., construction, waste type, and volume), the value
9 for the ranked unit was applied to the unit without an HRS or mHRS score. If no ranked

10 waste management units exhibit similar characteristics, then the unit was not ranked;
11 however, a high or low score was determined qualitatively through evaluation of unit
12 configuration and contamination history.
13
14 Table 5-1 lists the HRS and mHRS rankings, as well as scores that were assigned for
15 unranked waste management units, based on their similarity to ranked units in terms of type,
16 construction, and quantity of waste disposed-of. If no similar waste management units were
17 available for comparison, the units were not ranked but were assigned a qualitative indicator
18 of migration potential. Table 5-1 also lists the units scored by the Westinghouse

c 19 Environmental Protection Group (Huckfeldt 1991b). A score of 7 or greater results in the
20 assignment of a "high" priority to the unit. A value of 7 was chosen to represent the
21 approximate midpoint of the scoring range.
22
23 For the HRS ranking, 11 units of the 403M PUREX Plant Aggregate Area waste
24 management units were given a score of 28.5 or greater. For the mHRS ranking, 11 units

cm 25 were given a score of 28.5 or greater (all of which had HRS scores greater than 28.5).
26 Five units received a qualitative "high" score and 5% units received a qualitative "low"
27 score. Each of the units that received a qualitative "high" HRS and mHRS score i
28 - s-given such a rating based on their discharge
29 history of large quantities of hazardous materials, which could potentially have been

0% 30 transported to the groundwater. The units that received "low" scores ( , 62S 1111
31 .s sA
32eregiven such arankngbecause there is no known history of
33 liquid hazardous material disposal that could affect groundwater beneath the PUREX Plant
34 Aggregate Area.
35
36 Five of the 4O4 units were assigned Westinghouse Environmental Protection
37 Group scores of 7 or greater, indicating the need for remedial action.
38
39
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1 5.4 SUMMARY OF SCREENING RESULTS
2
3 The screening process was used to sort sie -as either high priority or low
4 priority. Table 5-1 lists the PUREX Plant Aggregate Area waste management units that
5 exceeded one or more of the screening criteria identified in the preceding Sections. In total,
6 2C| units were identified as high priority.

Radiation survey results (dose rate and/or contamination) were available for N|| of the
4034 waste management units4nM_~i . Twenty-nine were reported as
having no detectable results, Of the remaining 241 units, 47 had survey results that
exceeded one or more of the criteria (2 mrem/h, 100 ct/min beta/gamma, and 20 et-0/min
alpha).

For the HRS scores, 11 waste management units were given scores of 28.5 or greater.
For the mHRS, the same 11 units received a score of 28.5 or greater. Tr4eeffl units
received qualitative "high" scores. Fiv of the 4G M units were assigned
Westinghouse Environmental Protection Group scores of 7 or greater, indicating the need for
remedial action. Some of the sites were designated as high priority for 2 or more of the
criteria, hence only 26 total sitesM are designated high priority.

0171
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Table 5-1. Hazard Ranking Scores for PUREX Plant Aggregate Area. Page 1 of 6

Radiation Surveys

Environmental

Site Name Site Type HRS Rating xnHRS Rating ct/min dis/min mrem/h Protection Score Priority

Cribs and Drains

216-A-1 Crib 1.03 0.71 NC NC NC - No

216-A-2 Crib 4.39 3.19 NC NC NC -- No

216-A-3 Crib Low Low NC NC NC - No

216-A-4 Crib 47.81 47.81 NC NC NC - Yes

216-A-5 Crib 60.40 50.42 NC NC NC - Yes

216-A-6 Crib 47.81 42.14 500 NA NA -- Yes

216-A-7 Crib 57.88 42.79 3,000 NA NA 7 Yes 0

216-A-8 Crib High High NC NC 0.01 8 Yes

216-A-9 Crib 57.88 42.79 3,000" NA NA - Yes

216-A-10 Crib High High NC NC NC - Yes

216-A-21 Crib 57.88 57.88 1,500" NA NA -Yes

216-A-24 Crib 57.88 48.67 NC NC NC - Yes

216-A-27 Crib 57.88 59.63 NC NC NC - Yes

216-A-30 Crib High High NC NC 0.01 - Yes

216-A-31 Crib 1.03 1.42 NC NC NC - No

216-A-32 Crib 0.00 0.00 NC NC NC - No

216-A-36A Crib 50.33 32.62 NC NC NC - Yes

216-A-36B Crib High High NC NC NC - Yes

216-A-37-1 Crib Low Low NC NC NC - No

216-A-37-2 Crib LOw Low 20" 500 NA - Yes

WHC(PUREX-4)/9-24-92/03380T
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Table 5-1. Hazard Ranking Scores for PUREX Plant Aggregate Area. Page 2 of 6

Radiation Surveys

Environmental

Site Name Site Type HRS Rating mHRS Rating ct/min dis/min mrem/h Protection Score Priority

216-A-38-1 Crib NU NU NC NC NC - No

216-A-41 Crib 1.03 0.71 NA NA NA - No

216-A-45 Crib Low Low NC NC NC - No

216-A-11 French Drain 1.03 0.71 NC NC NC - No

216-A-12 French Drain 1.03 0.71 NC NC NC - No

216-A-13 French Drain 0.71 0.71 NC NC NC - No

216-A-14 French Drain 1.03 0.71 2,00' 56,000 NA - Yes 0

216-A-15 French Drain 1.03 0.55 NC NC NC - No

7 216-A-22 French Drain 1.96 1.31 NC NC NC - No w \

216-A-26 French Drain Low Low NC NC NC - No

216-A-26A French Drain 2.07 1.42 NC NC NC -- No

216-A-28 French Drain 47.81 32.72 1,oOwaI 2,300 NA -- Yes

216-A-33 French Drain 0.00 0.00 NC NC NC - No

216-A-35 French Drain 1.03 0.71 NC NC NC - No

- Reverse Wells

299-E24-111 Injection Well Low LOw NA NA NA NA No

Ponds, Ditches and Trenches

216-A-29 Ditch High High NA NA NA - Yes

216-A-34 Ditch 1.09 0.76 NC NC NC - No

216-A-18 Trench 1.03 0.71 NC NC NC - No

WHC(PUREX-4)/9-24-92/03380T
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Table 5-1. Hazard Ranking Scores for PUREX Plant Aggregate Area. Page 3 of 6

Radiation Surveys

Environmental
Site Name Site Type HRS Rating mHRS Rating ct/min dis/min mrem/h Protection Score Priority

216-A-19 Trench 2.18 1.63 NC NC NC - No

216-A-20 Trench 2.07 1.42 NC NC NC - No

216-A-40 Trench 32.71 32.71 - - 4 11 Yes

Septi Tanks and~Associated Dran FeLds

2607-EA Septic Tank/Drain Low Low NA NA NA - No
Field

2607-EC Septic Tank/Drain Low Low NA NA NA - No 0
Field 0

2607-ED Septic Tank/Drain Low Low NA NA NA - No
Field

2607-EG Septic Tank/Drain Low Low NA NA NA - No 6
Field

2607-EJ Septic Tank/Drain Low LOw NA NA NA - No
Field

2607-EL Septic Tank/Drain Low Low NA NA NA - No
Field

2607-E6 Septic Tank/Drain Low LOw NA NA NA - No
Field

rafer F Dciities DiersionDo es .an Ppelimes

216-A-524 Control Structure High High 10,000 NA 0.7 - Yes

207-A Retention Basin LOw Low 1,500 NA NA - Yes

216-A-42 Retention Basin LOw Low 20,000' NA NA - Yes

WHC(PUREX-4)/9-24-92/03380T



9 2 1 2 6 @3 J 9 7 2

Table 5-1. Hazard Ranking Scores for PUREX Plant Aggregate Area. Page 4 of 6

Radiation Surveys

Environmental
Site Name Site Type HRS Rating mHRS Rating ct/min dis/min mrem/h Protection Score Priority

Burial Sites

218-E-l Burial Ground 0.70 0.50 5,000 - - - Yes

218-E-8 Burial Ground 0.70 0.80 NA NA NA -- No

218-E-12A Burial Ground 0.70 0.80 2,00&' NA NA - Yes

218-E-13 Burial Ground 0.00 0.00 NA NA NA - No

Unplanned Releases

UN-200-E-10 Unplanned Release Low - NA NA NA . No

UN-200-E-11 Unplanned Release LW- NA NA NA -No

, UN-200-E-12 Unplanned Release 1.0 - NA NA NA - No
Us
UN-200-E-12 Unplanned Release 1.00 - NA NA NA - No

UN-200-E-19 Unplanned Release 1.10 NA NA NA No

UN-200-E-1 Unplanned Release LOw - NA NA NA - No

UN-200-E-22 Unplanned Release L.W - NA NA NA - No

UN-200-E-25 Unplanned Release LOW - NA NA NA - No

UN-200-E-26 Unplanned Release Low - NA NA NA - No

UN-200-E-22 Unplanned Release LOw - NA NA NA - No

UN-200-E-25 Unplanned Release 1.0 - NA NA NA -- No

UN-200-E-3 Unplanned Release Low - NA NA NA - No

UN-200-E-33 Unplanned Release LOW - NA NA NA -No
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Table 5-1. Hazard Ranking Scores for PUREX Plant Aggregate Area. Page 5 of 6

Radiation Surveys

Environmental

Site Name Site Type HRS Rating mHRS Rating ct/min dis/min mrem/h Protection Score Priority

UN-200-E-35 Unplanned Release Low - NA NA NA - No

UN-200-E-39 Unplanned Release 1.00 - NA NA NA - No

UN-200-E-40 Unplanned Release 1.00 -- NA NA NA - No

UN-200-E-42 Unplanned Release Low - NA NA NA -- No

UN-200-E-49 Unplanned Release Low - NA NA NA - No

UN-200-E-56 Unplanned Release Low - NA NA NA - No

UN-200-E-58 Unplanned Release 0.80 - NA NA NA - No

UN-200-E-60 Unplanned Release Low - NA NA NA - No

UN-200-E-62 Unplanned Release Low - NA NA NA - No

UN-200-E-65 Unplanned Release Low - NA NA NA - No

UN-200-E-67 Unplanned Release Low -- NA NA NA - No

UN-200-E-68 Unplanned Release Low - NA NA NA - No

UN-200-E-72 Unplanned Release Low -- NA NA NA - No

UN-200-E-88 Unplanned Release Low - 6,O000' NA NA - Yes

UN-200-E-94 Unplanned Release 1.00 -- NA NA NA - No

UN-200-E-96 Unplanned Release Low - NA NA NA - No

UN-200-E-97 Unplanned Release Low - NA NA NA -- No

UN-200-E-100 Unplanned Release Low - -- - 5 - Yes

UN-200-E-114 Unplanned Release Low - NA NA NA - No
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Table 5-i. Hazard Ranking Scores for PUREX Plant Aggregate Area. Page 6 of 6

NA = No data available.
NC = No contamination.
NU = Not used. Unit was never used.

= Values derived from converting reported beta/gamma results from dis/min to ct/min.

9 2 1 2 6 3 3 9 7 4

Radiation Surveys

Environmental

Site Name Site Type HRS Rating mHRS Rating ct/min dis/min mrem/h Protection Score Priority

UN-200-E-117 Unplanned Release 1.00 -- NA NA NA - No

UN-200-E-142 Unplanned Release Low - NA NA NA - No
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1 6.0 POTENTIALLY APPLICABLE OR RELEVANT
2 AND APPROPRIATE REQUIREMENTS
3
4
5 6.1 INTRODUCTION
6
7
8 The Superfund Amendments and Reauthorization Act (SARA) of 1986 amended the
9 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) to

10 require that all applicable or relevant and appropriate requirements (ARARs) be employed
11 during implementation of a hazardous waste site cleanup. "Applicable" requirements are
12 defined by the U.S. Environmental Protection Agency (EPA) in "CERCLA Compliance with
13 Other Laws Manual" (OSWER Directive 9234.1-01, August 8, 1988) as:
14
15 cleanup standards, standards of control, and other substantive environmental protection
16 requirements, criteria, or limitations promulgated under federal or state law that

C' 17 specifically address a hazardous substance, pollutant, contaminant, remedial action,
18 location, or other circumstance at a CERCLA site.
19
20 A separate set of "relevant and appropriate" requirements that must be evaluated
21 include:
22
23 cleanup standards, standards of control, and other substantive environmental protection

C 24 requirements, criteria, or limitations promulgated under federal or state law that while
25 not "applicable" to a hazardous substance, pollutant, contaminant, remedial action,
26 location, or other circumstance at a CERCLA site, address problems or situations

Nq 27 sufficiently similar to those encountered at the CERCLA site that their use is well
28 suited to the particular site.
29
30 "To-be-Considered Materials" (TBCs) are nonpromulgated advisories or guidance
31 issued by federal or state governments that are not legally binding and do not have the status
32 of potential ARARs. However, in many circumstances, TBCs will be considered along with
33 potential ARARs and may be used in determining the necessary level of cleanup for
34 protection of health or the environment.
35
36 The following sections identify potential ARARs to be used in developing and assessing
37 various remedial action alternatives at the PUREX Plant Aggregate Area. Specific
38 requirements pertaining to hazardous and radiological waste management, remediation of
39 contaminated soils, surface water protection, and air quality will be discussed.
40
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1 The potential ARARs focus on federal or state statutes, regulations, criteria, and
2 guidelines. The specific types of potential ARARs evaluated include the following:
3
4 * Contaminant-specific
5
6 * Location-specific
7
8 a Action-specific.
9
10 Potential contaminant-specific ARARs are usually health or risk-based numerical values
11 or methodologies that, when applied to site-specific conditions, result in the establishment of
12 numerical contaminant values that are generally recognized by the regulatory agencies as
1$ allowable to protect human health and the environment. In the case of the PUREX Plant
14 Aggregate Area, potential contaminant-specific ARARs address chemical constituents and/or
15' radionuclides. The potential contaminant-specific ARARs that were evaluated for the
IL. PUREX Plant Aggregate Area are discussed in Section 6.2.
17
IT Potential location-specific ARARs are restrictions placed on the concentration of
k9, hazardous substances, or the conduct of activities, solely because they occur in specific
20 locations. The potential location-specific ARARs that were evaluated for the PUREX Plant
2f' Aggregate Area are discussed in Section 6.3.
22
23 Potential action-specific ARARs apply to particular remediation methods and
23 technologies, and are evaluated during the detailed screening and evaluation of remediation
25. alternatives. The potential action-specific ARARs that were evaluated for the PUREX Plant
26 Aggregate Area are discussed in Section 6.4.

2&. The TBC requirements are other federal and state criteria, advisories, and regulatory
29 guidance that are not promulgated regulations, but are to be considered in evaluating
30 alternatives. Potential TBCs include U.S. Department of Energy (DOE) Orders that carry
31 out authority granted under the Atomic Energy Act. All DOE Orders are potentially
32 applicable to operations at the PUREX Plant Aggregate Area. Specific TBC requirements
33 are discussed in Section 6.5.
34
35 Potential contaminant- and location-specific ARARs will be refined during the
36 aggregate area management study (AAMS) process. Potential action-specific ARARs are
37 briefly discussed in this section, and will be further evaluated upon final selection of
38 remedial alternatives. The points at which these ARARs must be achieved and the timing of
39 the ARARs evaluations are discussed in Sections 6.6 and 6.7, respectively.
40
41
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1 6.2 CONTAMINANT-SPECIFIC REQUIREMENTS
2
3 A contaminant-specific requirement sets concentration limits in various environmental
4 media for specific hazardous substances, pollutants, or contaminants. Based on available
5 information, some of the currently known or suspected contaminants that may be present in
6 the PUREX Plant Aggregate Area are outlined in Table 4-32. The currently identified
7 potential federal and state contaminant-specific ARARs are summarized below.
8
9

10 6.2.1 Federal Requirements
11
12 Federal contaminant-specific requirements are specified in several statutes, codified in
13 the U.S. Code (USC), and promulgated in the Code of Federal Regulations (CFR), as
14 follows:
15

r 16 * Clean Water Act (33 USC 1251). Federal Water Quality Criteria (FWQC) (40
17 CFR 131) are developed under the authority of the Clean Water Act (CWA) (33
18 USC 125.1) to serve as guidelines to the states for determining receiving water

t. 19 quality standards. Different FWQC are derived for protection of human health
20 and protection of aquatic life. The human health FWQC are further subdivided
21 according to how people are expected to use the water (e.g., drinking the water
22 versus consuming fish caught from the water). The SARA 121(d)(2) states that
23 remedial actions shall attain FWQC where they are relevant and appropriate,
24 taking into account the designated or potential use of the water, the media
25 affected, the purpose of the criteria, and current information. Many more
26 substances have FWQC than maximum contaminant levels (MCLs) issued under
27 the Safe Drinking Water Act (SDWA, see discussion below); consequently, EPA

ar 28 and other state agencies rely on these criteria more than MCLs, even though
29 these criteria can only be considered relevant and appropriate and not applicable.
30
31 The FWQC would not be considered at the PUREX Plant Aggregate Area, as no
32 natural surface water bodies exist. The only existing man-made surface water
33 bodies at PUREX Plant Aggregate Area are waste management units.
34
35 * Safe Drinking Water Act (42 USC 300(f)). Under the authority of the Safe
36 Drinking Water Act (42 USC 300(f)), MCLs (40 CFR 141) apply when the water
37 may be used for drinking. Currently, EPA and the State of Washington apply
38 MCLs as the standards for groundwater contaminants at CERCLA sites that could
39 be used as drinking water sources. Groundwater contamination and application of
40 MCLs as ARARs are addressed under a separate AAMS specific to groundwater.
41
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1 * Resource Conservation and Recovery Act (42 USC 6901, 40 CFR 260 to 271).
2 The Resource Conservation and Recovery Act (RCRA) addresses the generation
3 and transportation of hazardous waste, and waste management activities at
4 facilities that treat, store, or dispose of hazardous wastes. Subtitle C (Hazardous
5 Waste Management) mandates the creation of a cradle-to-grave management and
6 permitting system for hazardous wastes. The RCRA defines hazardous wastes
7 (40 CFR 261) as "solid wastes" (even though the waste is often liquid in physical
8 form) that may cause or significantly contribute to an increase in mortality or
9 serious illness, or that poses a substantial hazard to human health or the
10 environment when improperly managed. In Washington State, RCRA is
11 implemented by EPA and the authorized state agency, the Washington State
12 Department of Ecology (Ecology).

14 The CERCLA Sections 121(d) and 121(e) respectively require that CERCLA
T5 activities, including remedial actions, comply with substantive requirements and
&E not administrative requirements such as permitting. Therefore, hazardous waste
17 activities conducted onsite at the PUREX Plant Aggregate Area will comply with
Th the substantive requirements of RCRA, and not permitting requirements of

RCRA, which are deemed to be potential ARARs.
20
21 Two key potential contaminant-specific potential ARARs have been adopted under
22 the federal hazardous waste regulations: the Toxicity Characteristic Leaching
23 Procedure (TCLP) designation limits promulgated under 40 CFR Part 261; and

the hazardous waste land disposal restrictions (LDRs) for constituent
25 concentrations promulgated under 40 CFR Part 268.
26

The TCLP designation limits define when a waste is hazardous, and are used to
2$ determine when more stringent management standards apply than would be
29 applied to typical solid wastes. Thus, the TCLP potential contaminant-specific
30 potential ARARs can be used to determine when RCRA waste management
31 standards may be required. The TCLP limits are presented in Table 6-1.
32
33 The LDRs are numerical limits derived by EPA by reviewing available
34 technologies for treating hazardous wastes. Until a prohibited waste can meet the
35 numerical limits, it can be prohibited from land disposal. Two sets of limits have
36 been promulgated: limits for constituent concentrations in waste extract, which
37 uses the TCLP test to obtain a leached sample of the waste; and limits for
38 constituent concentrations in waste, which addresses the total contaminant
39 concentration in the waste. Applicability to CERCLA actions is based on
40 determinations of waste "placement/disposal" during a remediation action.
41 According to OWSER Directive 9347.3-OSFS, EPA concludes that Congress did
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1 not intend in situ consolidation, remediations, or improvement of structural
2 stability to constitute placement or disposal. The land disposal numerical limits
3 can be used to determine if generated cleanup wastes can be redisposed of onsite
4 without further treatment, or must be subject to certain treatment practices prior
5 to land disposal. The LDR limits are presented in Table 6-1 (see Section 6.4.1
6 for further discussion on the applying limits.
7
8 * Clean Air Act (42 USC 7401). The Clean Air Act (42 USC 7401) establishes
9 National Primary and Secondary Ambient Air Quality Standards (NAAQS) (40

10 CFR Part 50), National Emission Standards for Hazardous Air Pollutants
11 (NESHAP)(40 CFR Part 61), and New Source Performance Standards (NSPS)(40
12 CFR Part 60).
13

0' 14 In general, new and modified stationary sources of air emissions must undergo a
N 15 preconstruction review to determine whether the construction or modification of

16 any source, such as a CERCLA remedial program, will interfere with attainment
17 or maintenance of NAAQS or fail to meet other new source review requirements
18 including NESHAPs and NSPS. However, the process applies only to "major"
19 sources of air emissions (defined as emissions of 250 tons per year). The
20 PUREX Plant Aggregate Area would not constitute a major source.
21
22 Section 112 of the Clean Air Act directs EPA to establish standards at the level
23 that provides an ample margin of safety to protect the public health from

C4 24 hazardous air pollutants. The NESHAP standards for radionuclides are directly
25 applicable to DOE facilities under Subpart H of Section 112 that establishes a 10
26 mrem/yearifacility-wide standard for exposure to an offsite receptor. Further, if

#.N 27 the maximum individual dose during remediation exceeds 1% of the NESHAPs
28 standard (0.1 mrem/yr), a report meeting the substantive requirements of an
29 application for approval of construction must be prepared.
30
31
32 6.2.2 State of Washington Requirements
33
34 Potential state contaminant-specific requirements are specified in several statutes,
35 codified in the Revised Code of Washington (RCW) and promulgated in the Washington
36 Administrative Code (WAC).
37
38 * Model Toxics Control Act (RCW 70.1051), Chapter 173-340 WAC). The
39 Model Toxics Control Act (MTCA) (RCW 70.105D) authorized Ecology to adopt
40 cleanup standards for remedial actions at hazardous waste sites. These
41 regulations are considered potential ARARs for soil, groundwater, and surface

WHC(PUREX-4)/9-23-92/03381A

6-5



DOE/RL-92-04
Draft B

1 water cleanup actions. The processes for identifying, investigating, and cleaning
2 up hazardous waste sites are defined and cleanup levels are set for groundwater,
3 soil, surface water, and air in Chapter 173-340 WAC.
4
5 Under the MTCA regulations, cleanup standards may be established by one
6 of three methods.
7
8 - Method A may be used if a routine cleanup action, as defined in
9 WAC 173-340-200, is being conducted at the site or relatively few
10 hazardous substances are involved for which cleanup standards have
11 been specified by Tables 1, 2, or 3 of WAC 173-340-720 through -
12 745.
13
bb - Under Method B, a risk level of 106 is established and a risk
15 calculation based on contaminants present is determined.

1VI - Method C cleanup standards represent concentrations that are
'A protective of human health and the environment for specified site uses.
19l Method C cleanup standards may be established where it can be
29 demonstrated that such standards comply with applicable state and
21 federal laws, that all practical methods of treatment are used, that
22 institutional controls are implemented, and that one of the following
23 -conditions exist: (1) Method A or B standards are below background
2& concentrations; (2) Method A or Method B results in a significantly
25 greater threat to human health or the environment; (3) Method A or
26- Method B standards are below technically possible concentrations, or
27,4 (4) the site is defined as an industrial site for purposes of soil
29 remediation.
297
30 Table 1 of Method A addresses groundwater, so it is not considered to be an
31 ARAR for the PUREX Plant Aggregate Area (groundwater will be addressed in
32 the 200 East Groundwater Aggregate Area Management Study Report,
33 [AAMSR]). Table 2 of Method A is intended for non-industrial site soil
34 cleanups, and Table 3 is intended for industrial site soil cleanups. Method A
35 industrial soil cleanup standards for preliminary contaminants of concern are
36 provided as potential ARARs in Table 6-1.
37
38 In addition to Method A, Method B and Method C cleanup standards may also be
39 considered potential ARARs for the PUREX Plant Aggregate Area. Method B
40 and Method C cleanup standards can be calculated on a case-by-case basis in
41 concert with Ecology. Method B and Method C should be used where Method A
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1 standards do not exist or canndt be met, or where routine cleanup actions cannot
2 be implemented at a specific waste management unit.
3
4 * State Hazardous Waste Management Act and Dangerous Waste Regulations
5 (Chapter 173-303 WAC). The State of Washington is a RCRA-authorized state
6 for hazardous waste management, and has developed state-specific hazardous
7 waste regulations under the authority of the State Hazardous Waste Management
8 Act. Generally, state hazardous waste regulations (WAC 173-303) parallel the
9 federal regulations. The state definition of a hazardous waste incorporates the

10 EPA designation of hazardous waste that is based on the compound being
11 specifically listed as hazardous, or on the waste exhibiting the properties of
12 reactivity, ignitability, corrosivity, or toxicity as determined by the TCLP.
13
14 In addition, Washington State identifies other waste as hazardous. Three unique

C: 15 criteria are established: toxic dangerous waste; persistent dangerous waste; and
16 carcinogenic dangerous waste. These additional designation criteria may be

0' 17 imposed by Ecology as potential ARARs, for purposes of determining acceptable
o7 18 cleanup standards and appropriate waste management standards.

19
20 e Ambient Air Quality Standards and Emission Limits for Radionuclides
21 (Chapter 173-480 WAC). These Ecology ambient air quality standards specify
22 maximum accumulated dose limits to members of the public. Other Air Quality
23 Standards potentially applicable include carbon monoxide, ozone, nitrogen
24 dioxide (WAC 173-475), and volatile organic compounds (VOCs) (WAC 173-
25 490). Although these standards may be potential ARARs, these standards are less
26 restrictive than DOE public dose limits per DOE Order 5400.5, Radiation

c4 27 Protection of the Public and the Environment.
28
29 * Monitoring and Enforcement of Air Quality and Emission Standards for
30 Radionuclides (Chapters 246-247 WAC). These standards by the Washington
31 State Department of Health (Health) adopt the Ecology standards for maximum
32 accumulated dose limits to members of the public. These standards apply to
33 DOE facilities as provided in WAC 246-247-010 (2).
34
35 * Controls for New Sources of Toxic Air Pollutants (Chapter 173-460 WAC).
36 In accordance with regulations recently promulgated by Ecology in Chapter 173-
37 460 WAC, any new emission source will be subject to Toxic Air Pollutant
38 emission standards. The regulations establish allowable ambient source impact
39 levels (ASILs) for hundreds of organic and inorganic compounds. Ecology's
40 ASILs may constitute potential ARARs for cleanup activities that have a potential
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1 to affect air. The ASILs for preliminary contaminants of concern are provided in
2 Table 6-1.
3
4 * Water Quality Standards. Washington State has promulgated various numerical
5 standards related to surface water and groundwater contaminants. These are
6 included principally in the following regulations:
7
8 - Public Water Supplies (Chapter 248-54 WAC). This regulation
9 establishes drinking water standards for public water supplies. The
10 standards essentially parallel the federal drinking water standards (40
11 CFR Parts 141 and 143).
12
13- Water Quality Standards for Groundwaters of the State of
1 Washington (RCW 90.48, Chapter 173-200 WAC). This regulation
15 -establishes contaminant standards for protecting existing and future
167- beneficial uses of groundwater through the reduction or elimination of

17-.: the discharge of contaminants to the state's groundwater.
18

- Water Quality Standards for Surface Waters of the State of
2Q. Washington (Chapter 173-201 WAC and Proposed Amendments to
21 Chapters 173-203 and 173-201 WAC). Ecology has adopted
221 numerical ambient water quality criteria for six conventional pollutant
2& parameters (defined at WAC 173-201-025): (1) fecal coliform
24 bacteria; (2) dissolved oxygen; (3) total dissolved gas; (4)
25- temperature; (5) pH; and (6) turbidity. In addition, toxic, radioactive,
2j(, or deleterious material concentrations shall be below those of public
27 health significance or which may cause acute or chronic toxic
29N conditions to the aquatic environment or which may adversely affect
29 any water use. Numerical criteria currently exist for a limited number
30 of toxic substances (WAC 173-201-047). Ecology has initiated
31 rulemaking to modify and incorporate additional numerical criteria for
32 toxic chemicals,and to reclassify certain waters of the state to Class A
33 or better.
34
35 Under the state Water Quality Standards, the criteria and
36 classifications do not apply inside an authorized dilution zone
37 surrounding a wastewater discharge. In defining dilution zones,
38 Ecology generally follows guidelines contained in "Criteria for
39 Sewage Works Design." Although water quality standards can be
40 exceeded inside the dilution zone, state regulations will not permit
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1 discharges that cause mortalities of fish or shellfish within the zone or
2 that diminish aesthetic values.
3
4 Groundwater will be addressed in the 200 East Groundwater AAMSR in which
5 pertinent groundwater-related potential ARARs will be covered. No surface
6 water bodies exist within the PUREX Plant Aggregate Area, so there will be no
7 need to achieve ambient water quality standards during remediation activities.
8
9 The numerical water quality standards cited above may become potential ARARs

10 if selected remedial actions could result in discharges to groundwater or surface
11 water (e.g., if treated wastewaters are discharged to the soil column or the
12 Columbia River). Determining appropriate standards for such discharges will
13 depend on the type of remediation performed and will have to be established on a

t 14 case-by-case basis as remedial actions are defined.
15
16
17 * National Pollutant Discharge Elimination System and Water Quality
18 Standards (RCW 90.48, WAC 173-220 and 40 CFR 122). National Pollutant
19 Discharge Elimination System (NPDES) regulations govern point source
20 discharges into navigable waters. Limits on the concentrations of contaminants
21 and volumetric flowrates that may be discharged are determined on a case-by-case
22 basis and permitted under this program. No point source discharges have been

4 23 identified. The EPA implements this program in Washington State for federal
N 24 facilities; however, assumption of the NPDES program by the state is likely

25 within five years.
- 26

C 27
28 6.3 LOCATION-SPECIFIC REQUIREMENTS
29
30 Potential location-specific ARARs are restrictions placed on the concentration of
31 hazardous substances or the conduct of activities solely because they are in specific locations.
32 Some examples of special locations include floodplains, wetlands, historic places, and
33 sensitive ecosystems or habitats.
34
35 Table 6-2 lists various location-specific standards and indicates which of these may be
36 potential ARARs. Potential ARARs have been identified as follows:
37
38 * Floodplains. Requirements for protecting floodplains are not ARARs for
39 activities conducted within the PUREX Plant Aggregate Area as the aggregate
40 area is not located in flood plain boundaries (see Section 3.1). However,
41 remedial actions selected for cleanup may require projects in or near floodplains
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1 (e.g., construction of a treatment facility outfall at the Columbia River). In such
2 cases, location-specific floodplain requirements may be potential ARARs.
3
4 * Wetlands, Shorelines, and Rivers and Streams. Requirements related to
5 wetlands, shorelines, and rivers and streams are not ARARs for activities
6 conducted within the PUREX Plant Aggregate Area. However, remedial actions
7 selected for cleanup may require projects on a shoreline or wetland, or discharges
8 to wetlands (e.g., construction of a treatment facility outfall at the Columbia
9 River). In such cases, location-specific shoreline and wetlands requirements may
10 be potential ARARs.
11
12 * Threatened and Endangered Species Habitats. As discussed in Section 3.6,
13rT various threatened and endangered species inhabit portions of the Hanford Site
14 and may occur in the PUREX Plant Aggregate Area (American peregrine falcon,
154 bald eagle, white pelican, and sandhill crane). Therefore, critical habitat
1( protection for these species would constitute a potential ARAR.
17
189 Wild and Scenic Rivers. The Columbia River Hanford Reach is currently
l9, undergoing study pursuant to the federal Wild and Scenic Rivers Act. Pending
20 results of this study, actions that may impact the Hanford Reach may be
21 ~ restricted. This requirement would not be an ARAR for remedial activities
220 within the PUREX Plant Aggregate Area. However, Wild and Scenic Rivers Act
23 requirements may be potential ARARs for actions taken as a result of PUREX
24 Plant Aggregate Area cleanup efforts that could affect the Hanford Reach.
25-
26
2i" 6.4 ACTION-SPECIFIC REQUIREMENTS
28y
29 Potential action-specific ARARs are requirements that are triggered by specific
30 remedial actions at the site. These remedial actions will not be fully defined until a remedial
31 approach has been selected. However, the universe of potential action-specific ARARs
32 defined by a preliminary screening of potential remedial action alternatives will help focus
33 the selection process. Potential action-specific ARARs are outlined below. (Note that
34 potential contaminant- and potential location-specific ARARs discussed above will also
35 include provisions for potential action-specific ARARs to be applied once the remedial action
36 is selected.)
37
38
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1 6.4.1 Federal Requirements
2
3 * Comprehensive Environmental Response, Compensation, and Liability Act
4 (42 USC 9601). The CERCLA and regulations adopted pursuant to CERCLA
5 contained in the National Contingency Plan (40 CFR Part 300) include selection
6 criteria for remedial actions. Under the criteria, excavation and offsite land
7 disposal options are least favored when onsite treatment options are available.
8 Emphasis is placed on alternatives that permanently treat or immobilize
9 contamination. Selected alternatives must be protective of human health and the

10 environment, which implies that federal and state ARARs be met. However, a
11 remedy may be selected that does not meet all ARARs if the requirement is
12 technically impractical, if its implementation would produce a greater risk to
13 human health or the environment, if an equivalent level of protection can
14 otherwise be provided, if state standards are inconsistently applied, or if the

rC, 15 remedy is only part of a complete remedial action which attains ARARs.
16
17 The CERCLA gives state cleanup standards essentially equal importance as

o. 18 federal standards in guiding cleanup measures in cases where state standards are
19 more stringent. State standards pertain only if they are generally applicable, were
20 passed through formal means, were adopted on the basis of hydrologic, geologic,
21 or other pertinent considerations, and do not preclude the option of land disposal
22 by a state-wide ban. Most importantly, CERCLA provides that cleanup of a site
23 must ensure that public health and the environment are protected. Selected

N. 24 remedies should meet all ARARs, but issues such as cost-effectiveness must be
25 weighed in the selection process.
26
27 * Resource Conservation and Recovery Act (42 USC 6901, 40 CFR 260 to 271).
28 The RCRA (42 USC 6901), and regulations adopted pursuant to RCRA, describe
29 numerous action-specific requirements that may be potential ARARs for cleanup
30 activities. The primary regulations are promulgated under 40 CFR Parts 262
31 (standards for generators), 264, and 265 (standards for owners and operators of
32 hazardous waste treatment, storage, or disposal facilities), and include such
33 action-specific requirements as follows:
34
35 - Packaging, labeling, placarding, and manifesting of offsite waste shipments
36
37 - Inspecting waste management areas to ensure proper performance and safe
38 conditions
39
40 - Preparation of plans and procedures to train personnel and respond to
41 emergencies
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1 - Management standards for containers, tanks, incinerators, and treatment
2 units
3
4 - Design and performance standards for land disposal facilities
5
6 - Groundwater monitoring system design and performance.
7
8 Many of these requirements will depend on the particular remediation activity
9 undertaken, and will have to be identified as remediation proceeds.
10
11 One key area of potential action-specific RCRA ARARs is the 40 CFR Part 268
12 LDRs. In addition to the contaminant-specific constituent concentration limits
13 established in the LDRs (as previously discussed in Section 6.2), EPA has
140 identified best demonstrated available treatment technologies (BDATs) for various

waste streams. The EPA could require the use of BDATs prior to allowing land
16 disposal of wastes generated during remediation. The EPA's imposition of the
17 LDRs and BDAT requirements will depend on various factors.
lb
19 Applicability to CERCLA actions is based on determinations of waste
2r "placement/disposal" during a remediation action. According to OSWER
2ir Directive 9347.3-05FS, EPA concludes that Congress did not intend in situ
22 consolidation, remediation, or improvement of structural stability to constitute
230 placement -or disposal. Placement or disposal would be considered to occur if:
24N
25 - Wastes from different units are consolidated into one unit (other than
26- a land disposal unit within an area of contamination)
27^
28 - Waste is removed and treated outside a unit and redeposited into the
290 same or another unit (other than a land disposal unit within an area of
30 contamination)
31
32 - Waste is picked up from a unit and treated within the area of
33 contamination in an incinerator, surface impoundment, or tank and
34 then redeposited into the unit (except for in situ treatment).
35
36 Consequently, the requirement to use BDAT would not apply under the LDR
37 standards unless placement or disposal had occurred. However, remediation
38 actions involving excavation and treatment could trigger the requirements to use
39 BDAT for wastes subject to the LDR standards. In addition, the agencies could
40 consider BDAT technologies to be relevant and appropriate when developing and
41 evaluating potential remediation technologies.
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1 Two additional components of the LDR program should be considered with
2 regard to an excavate and treat remedial action. First, a national capacity
3 variance was issued by EPA for contaminated soil and debris for a two-year
4 period ending May 8, 1992 (54 FR 26640). Second, a series of variances and
5 exemptions may be applied under an excavate and treat scenario. These include
6 the following:
7
8 - A no-migration petition
9

10 - A case-by-case extension to an effective date
11
12 - A treatability variance
13

N. 14 - Mixed waste provisions of a Federal Facilities Compliance Act.
15
16 The applicability and relevance of each of these options will vary based on

0' 17 the specific details of a PUREX Plant Aggregate Area excavate and treat option.
18 An analysis of these variances can be developed once engineering data on the
19 option becomes available.
20
21 The effect of the LDR program on mixed waste management is significant.
22 Currently, limited technologies are available for effective treatment of these waste
23 streams and no commercially available treatment facilities exist except for liquid
24 scintillation counting fluids used for laboratory analysis and testing. The EPA

.25 recognized that inadequate capacity exists and issued a national capacity variance
26 until May 8, 1992, to allow for the development of such treatment capacity.

N 27
28 Lack of treatment and disposal capacity also presents implications for
29 storage of these materials. Under 40 CFR 268.50, mixed wastes subject to LDR
30 may be stored for up to one year. Beyond one year, the owner/operator has the
31 burden of proving such storage is for accumulating sufficient quantities for
32 treatment. On August 29, 1991, EPA issued a mixed waste storage enforcement
33 policy providing some relief from this provision for generators of small volumes
34 of mixed wastes. However, the policy was limited to facilities generating less
35 than 28 &n (1,000 ft) of land disposal-prohibited waste per year. Congress is
36 considering amendments to RCRA postponing the storage prohibition for another
37 five years; however, final action on these amendments has not occurred.
38
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1 Clean Water Act (33 USC 1251). Regulations adopted pursuant to the CWA
2 (33 USC 1251) under the NPDES mandate use of best available
3 treatmenttechnologies (BAT) prior to discharging contaminants to surface waters.
4 The NPDES requirements would not be ARARs for actions conducted only within
5 the PUREX Plant Aggregate Area. However, NPDES requirements could
6 constitute potential ARARs for cleanup actions which would result in discharge of
7 treated wastewaters to the Columbia River, and associated treatment systems
8 could be required to utilize BAT.
9
10 * Department of Transportation Standards (49 CFR 171 to 177). The
11 Department of Transportation standards contained in 49 CFR 171 to 177 specify
12 the requirements for packaging, labeling, and placarding for offsite transport of

hazardous materials. These standards ensure that hazardous substances and
14 wastes are safely transported using adequate means of transport and proper
is documentation.

17
f9 6.4.2 State of Washington Requirements

20 * Hazardous Waste Management (WAC 173-303). As discussed in Section
27 6.2.2, there are various requirements addressing the management of hazardous
22 wastes that may be potential action-specific ARARs. Pertinent Washington
23 regulatiois appear in Chapter 173-303 WAC (under the authority of RCW
T4V 70.105) and generally parallel federal management standards. Determination of
2 potential ARARs will be on a case-by-case basis as cleanup actions proceed.
26

* Solid Waste Management (WAC 173-304). Washington State regulations
describe management standards for solid waste in Chapter 173-304 WAC (under

29 the authority of RCW 70.95). Some of these management standards may be
30 potential ARARs for disposal of cleanup wastes within the PUREX Plant
31 Aggregate Area. Solid waste standards include such requirements as follows:
32
33 - Inspecting waste management areas to ensure proper performance and
34 safe conditions
35
36 - Management standards for incinerators and treatment units
37
38 - Design and performance standards for landfills
39
40 - Groundwater monitoring system design and performance.
41
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1 Many of these requirements will depend on the particular remediation activity
2 undertaken, and will have to be identified as remediation proceeds.
3
4 * Water Quality Management. Chapter 90.48 RCW, the Washington State Water
5 Pollution Control Act (WPCA), requires use of all known, available, and
6 reasonable treatment technologies (AKARTI) for treating contaminants prior to
7 discharge to waters of the state. Implementing regulations appear principally at
8 Chapters 173-216, 173-220, and 173-240 WAC.
9

10 The WPCA requirements for groundwater could be potential ARARs for actions
11 conducted within the PUREX Plant Aggregate Area if such actions would result
12 in discharge of liquid contaminants to the soil column. In this event, Ecology
13 would require use of AKART to treat the liquid discharges prior to soil disposal.
14
15 The WPCA requirements for surface water would not be ARARs for actions
16 conducted only within the PUREX Plant Aggregate Area. However, these
17 requirements could potentially constitute ARARs for cleanup actions that would
18 result in discharge of treated wastewaters to the Columbia River and associated
19 treatment systems could be required to demonstrate they meet AKART.

02021 * Air Quality Management (RCW 70.94). Under the authority of the Washington
,o 22 Clean Air Act (RCW 70.94) the Toxic Air Pollution regulations for new air -

23 emission sources, promulgated in Chapter 173-460 WAC, require use of best
N" 24 available control technology for air toxics (T-BACT). The Toxic Air Pollution

25 regulations may be potential ARARs for cleanup actions at the PUREX Plant
26 Aggregate Area that could result in emissions of toxic contaminants to the air.
27 Ecology may require the use of T-BACT to treat such air emissions.

C; 28
29 * Water Well Construction (RCW 18.104). This regulation establishes authority
30 for Ecology to require the licensing of water well contractors and operators, and
31 for the regulation of water well construction.
32
33 0 Nuclear Energy and Radiation (RCW 70.98). Chapter 70.98 RCW establishes
34 a program to establish procedures for assumption and performance of certain
35 regulatory responsibilities with respect to byproduct, source, and special nuclear
36 materials.
37
38 * Pollution Disclosure Act (RCW 90.52). Chapter 90.52 RCW describes the
39 authority of the state to regulate reports for any commercial or industrial
40 discharge, other than sanitary sewage, into waters of the state.
41
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I * Water Resources Act (RCW 90.54). Chapter 90.54 RCW gives the state
2 authority to implement water related resources programs.
3
4 * Minimum Standards for Construction and Maintenance of Wells (Chapter
5 173-160 WAC). Well construction regulations establish minimum standards for
6 water well construction and require the preparation of construction reports.
7
8 * Rules and Regulations Governing the Licensing of Well Contractors and
9 Operators (Chapter 173-162 WAC). Chapter 173-162 WAC establishes
10 requirements for licensing well drillers.
11
12 * State Waste Discharge Permit Program (Chapter 173-216 WAC). Chapter
lib 173-216 WAC establishes a permit system for discharges of wastewater to
14 groundwater and surface water via municipal sewage system.

l6 0 Underground Injection Control Program (Chapter 173-218 WAC). Chapter
17 173-218 WAC pertains to the injection of wastes into aquifers that are used for
1F drinking water..
19
20 * Incinerators (Chapter 173-303-170 WAC). If incinerators are used for a
21 remedial technology this regulation would be applicable.
221
23
24 6.5 OTHER CRITERIA AND GUIDANCE TO BE CONSIDERED
2&-
26 In addition to the potential ARARs presented, other federal and state criteria,
2V advisories, guidance, and similar materials are TBC in determining the appropriate degree of
28r, remediation for the PUREX Plant Aggregate Area. A myriad of resources may be
29 potentially evaluated. The following represents an initial assessment of pertinent TBC
30 provisions.
31
32
33 6.5.1 Health Advisories
34
35 The EPA Office of Drinking Water publishes advisories identifying contaminants for
36 which health advisories have been issued.
37
38
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1 6.5.2 International Commission of Radiation Protection/National Council on Radiation
2 Protection
3
4 The International Commission of Radiation Protection and the National Council on
5 Radiation Protection have a guidance standard of 100 mrem/yr whole body dose of gamma
6 radiation. These organizations also issue recommendations on other areas of interest
7 regarding radiation protection.
8
9

10 6.5.3 Environmental Protection Agency Proposed Corrective Actions for Solid Waste
11 Manaigement Units
12
13 In the July 27, 1990, federal register (55 FR 30798), EPA published proposed
14 regulations for performing corrective actions (cleanup activities) at solid waste management

,Is 15 units associated with RCRA facilities. The proposed 40 CFR Part 264 Subpart S include
16 requirements that would be TBCs for determining an appropriate level of cleanup at the
17 PUREX Plant Aggregate Area. In particular, EPA included an appendix, "Appendix A -

oD 18 Examples of Concentrations Meeting Criteria for Action Levels," which presented
19 recommended contaminant concentrations warranting corrective action. These contaminant-
20 specific TBCs are included in Table 6-1 for the preliminary contaminants of concern.
21
22
23 6.5.4 Department of Energy Standards for Radiation Protection
24
25 A number of DOE Orders exist which could be TBCs. The DOE Orders that establish
26 potential contaminant-specific or action-specific standards for the remediation of radioactive
27 wastes and materials are discussed below.
28
29 * DOE Order 5400.5 - DOE Standards for Radiation Protection of the Public
30 and Environment. The DOE Order 5400.5 establishes the requirements for
31 DOE facilities to protect the environment and human health from radiation
32 including soil and air contamination. The purpose of the Order is to establish
33 standards and requirements for operations of the DOE and DOE contractors with
34 respect to protection of members of the public and the environment against undue
35 risk from radiation.
36
37 The Order mandates that the exposure to members of the public from a radiation
38 source as a consequence of routine activities shall not exceed 100 mrem/yr from
39 all exposure sources due to routine DOE activities. In accordance with the Clean
40 Air Act, exposures resulting from airborne emissions shall not exceed 10
41 mrem/yr to the maximally exposed individual at the facility boundary. The DOE
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1 Order 5400.5 provides Derived Concentration Guide (DCG) values for releases of
2 radionuclides into the air or water. The DCG values are calculated so that, under
3 conditions of continuous exposure, an individual would receive an effective dose
4 equivalent of 100 mrem/yr. Because dispersion in air or water is not accounted
5 for in the DCG, actual exposures of maximally exposed individuals in
6 unrestricted areas are considerably below the 100 mrem/yr level.
7
8 The DOE Order 5400.5 also provides for establishment of soil cleanup levels
9 through a site-specific pathway analysis such as the allowable residual
10 contamination level method. The calculation of allowable residual contamination
11 level values for radionuclides is dependent on the physical characteristics of the
12 site, the radiation dose limit determined to be acceptable, and the scenarios of
I khuman exposure judged to be possible and to result in the upper-bound exposure.
14
15' * DOE Order 5820.2A - Radioactive Waste Management. The DOE Order

5820.2A applies to all DOE contractors and subcontractors performing work that
17 involves management of waste containing radioactivity. This Order requires that
1i wastes be managed in a manner that assures protection of the health and safety of

the public, operating personnel, and the environment. The DOE Order 5820.2A42' establishes requirements for management of high-level, transuranic, and low-level
21, wastes as well as wastes containing naturally occurring or accelerator produced
2 radioactive material, and for decommissioning of facilities. The requirements
23 applicable to the PUREX Plant Aggregate Area remediation activities include
24, those related to transuranic waste and low-level radioactive waste. These are
25 summarized below.
26
27 - Management of Transuranie Waste. Transuranic (TRU) waste
2X resulting from the PUREX Plant Aggregate Area remedial action must
29 be managed to protect the public and worker health and safety, and
30 the environment, and performed in compliance with applicable
31 radiation protection standards and environmental regulations.
32 Practical and cost-effective methods must be used to reduce the
33 volume and toxicity of TRU waste.
34
35 The TRU waste must be certified in compliance with the Waste
36 Isolation Pilot Plant (WIPP) Acceptance Criteria, placed in interim
37 storage, if required, and sent to the WIPP. Any TRU waste that the
38 DOE has determined, with the concurrence of the EPA Administrator,
39 does not need the degree of isolation provided by a geologic
40 repository or TRU waste that cannot be certified or otherwise
41 approved for acceptance at the WIPP must be disposed of by
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1 alternative methods. Alternative disposal methods must be approved
2 by DOE Headquarters and comply with NEPA requirements and
3 EPA/state regulations.
4
5 - Management of Low-Level Radioactive Waste. The requirements
6 for management of low-level radioactive waste presented in DOE
7 Order 5820.2A are relevant to the remedial alternative of removal and
8 disposal of PUREX Plant Aggregate Area wastes. Performance
9 objectives for this option shall ensure that external exposure to the

10 radioactive material released into surface water, groundwater, soil,
11 plants, and animals does not result in an effective dose greater than 25
12 mrem/yr to the public. Releases to the environment -shall be at levels
13 as low as reasonably achievable. An inadvertent intruder after the
14 institutional control period of 100 years is not to exceed 100 mrem/yr
15 for continuous exposure or 500 mrem for a single acute exposure. A

C; 16 performance assessment is to be prepared to demonstrate compliance
17 with the above performance objectives.
18

P^ 19 Other requirements under DOE Order 5820.2A which may affect remediation of
S20 the PUREX Plant Aggregate Area include waste volume minimization, waste
21 characterization, waste acceptance criteria, waste treatment, and shipment. The

. , 22 low-level radioactive waste may be stored by appropriate methods prior to
23 disposal to achieve the performance objectives discussed above. Disposal site
24 selection, closure/post-closure, and monitoring requirements are also discussed in
25 this Order.
26
27

0, 28 6.6 POINT OF APPLICABILITY
29
30 A significant factor in the evaluation of remedial alternatives for the PUREX Plant
31 Aggregate Area will be the determination of the point at which compliance with identified
32 ARARs must be achieved (i.e., the point of a specific ARAR's applicability). These points
33 of applicability are the boundaries at which the effectiveness of a particular remedial
34 alternative will be assessed.
35
36 For most individual radioactive species transported by either water or air, Ecology and
37 Health standards generally require compliance at the boundaries of the Hanford Site (e.g.,
38 Clean Air Act, Section 6.2.1). The assumed point of compliance for radioactive species is
39 the point where a member of the public would have unrestricted access to live and conduct
40 business, and, consequently, to be maximally exposed. Although Health is responsible for
41 monitoring and enforcing the air standards promulgated by Ecology, and generally recognizes
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1 the site boundary as the point of applicability, Ecology has recently indicated that compliance
2 may be required at the point of emission.
3
4 The point at which compliance with identified ARARs must be achieved will be a
5 significant factor in evaluating appropriate remedial alternatives in the PUREX Plant
6 Aggregate Area. Applicability of ARARs at the point of discharge, at the boundary of the
7 disposal unit, at the boundary of the AAMS, at the boundary of the Hanford Site, and/or at
8 the point of maximum exposure will need to be determined.
9
10
11 6.7 POTENTIAL APPLICABLE OR RELEVANT AND APPROPRIATE
12 REQUIREMENTS EVALUATION
1.1.
14 Evaluation of ARARs is an iterative process that will be conducted at multiple points
1 N throughout the remedial process:
1jI%
17 * When the public health evaluation is conducted to assess risks at the PUREX

Plant Aggregate Area, the contaminant-specific ARARs and advisories and
location-specific ARARs will be identified more comprehensively and used to

20 help determine the cleanup goals
217
2-, During detailed analysis of alternatives, all the ARARs and advisories for each
23 alternative will be examined to determine what is needed to comply with other
24 laws and to be protective of public health and the environment.
25-
26 Following completion of the investigation, the remedial alternative selected must be
2t able to attain all ARARs unless one of the six statutory waivers provided in Section 121
28 (d)(4)(A) through (f) of CERCLA is invoked. Finally, during remedial design, the technical
29 specifications of construction must ensure attainment of ARARs. The six reasons ARARs
30 can be waived are as follows:
31
32 * The remedial action is an interim measure, where the final remedy will attain
33 ARARs upon completion
34
35 * Compliance will result in greater risk to human health and the environment than
36 will other options
37
38 * Compliance is technically impracticable
39
40 * An alternative remedial action will attain the equivalent performance of the
41 ARAR
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" For state ARARs, the state has not consistently applied (or demonstrated the
intention to consistently apply) the requirements in similar circumstances

* For CERCLA-financed actions under Section 104, compliance with the ARAR
will not provide a balance between the need for protecting public health, welfare,
and the environment at the facility, and the need for fund money to respond to
other sites (this waiver is not applicable at the Hanford Site)

Once investigations have been completed and final remedies have been selected, the
ARARs that must be met will be formally identified in the Record of Decision (ROD).
Compliance with those ARARs specified in the ROD will be achieved through the remedial
action. The ARARs may need to be reevaluated if unanticipated circumstances are
encountered during remediation which prevent the ability to satisfy the identified ARARs.
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Table 6-1. Potential Contaminant-Specific ARARs and TBCs for
Innr'anic and Organic Contaminantso Cocr.

Acceptable Source Impact Level
Constituent Concentration in Waste Extract
Constituent Concentration in Waste

MTCA = Washington State Model Toxics Control
Act

RCRA = Federal Resource Conservation and
Recovery Act

TCLP = Toxic Characteristic Leaching Procedure
WCAA = Washington State Clean Air Act

a/ Cadmium and compounds
b/ as V205

Preliminary

mg/L = milligrams per liter
mg/kg = milligrams per kilogram
Ag/m"= micrograms per cubic meter

(1) RCRA Corrective Action Levels are
only proposed at this time (40 CFR
Part 264 Subpart S), so are not ARARs
yet; they are "To Be Considered."

* Soluble compounds Ba
** Beryllium and compounds
* Borontrifluoride - 10.0

WHC(PUREX-4)/9-25-92/03381T

6T-1

MTCA
Method A

RCRA Cleanup WCAA
TCLP RCRA Levels Toxic Air RCRA Corrective

Designation Land Ban Limits Industrial Pollutants Action Levels
Limits Nonwastewater Soil ASIL (Proposed) (1)

CCW
in CCWEin in in in Air '4 Soil in

mg/L mg/L mg/kg mg/kg g/m3  gg/m mg/kg

INORGANIC CHEMICALS
Arsenic 5.0 5.0 - 200 .00023b/ 0.00007 80

Barium 100 100 - - 1.7* 0.4 4,000

Beryllium - - - - .00042** .0004 .02

Boron - - - - - -

Cadmium 1.0 1.0 - 10 .000568/b/ 0.0006 40

Chromium 5.0 5.0 - 500 .000083b/ 0.00009 40

Copper - - - - 3.3a/ - -

Cyanide (total) - - 590 - 16.7 - 2,000

Fluoride - - - - 8.3a/ -

Iron - - - 2.7. - -

Lead 5.0 5.0 - 1,000 0.2 - -

Manganese - - - 16.7 - -

Mercury 0.2 0.20 - 1.0 0.3a/ - 20
(low-level)

Nickel - - - - 3.3a/ - 2,000

Nitrite - - - - -

Silver 5.0 5.0 - - 0.03 - 200

Vanadium - - - 0.2 - -

Zinc - - - 0.03 - -

ORGANIC CHEMICALS
Acetone - 0.5g 160 - 5,927.4a' _ 8,00

Chloroform 6.0 - 5.6 - 0 .043b/ 0.04 100

Hydrazine - - - - - 0.0002 0.2

Methylene - 0.96 0.33 0.5 2.0 0.3 90
chloride

_ Toluene - 0.33 28 40.6 1.248.8 7,000 20.000

ASIL =
CCWE =
CCW =
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Table 6-2. Potential Location-Specific ARARs. Page 1 of 6

Location Requirement Prerequisite Citation

GEOLOGICAL:

Within 154 m (500 ft) of a fault New treatment, storage or disposal of Hazardous waste management near 40 CFR 264.18;

displaced in Holocene time. hazardous waste prohibited. Holocene fault. WAC 173-303-282

Holocene faults and subsidence New solid waste disposal facilities New solid waste management activities WAC 173-304-130
areas. prohibited over faults with displacement in near Holocene fault.

Holocene time, and in subsidence areas.

Unstable slopes. New solid waste disposal areas prohibited New solid waste disposal on an WAC 173-304-130
from hills with unstable slopes. unstable slope.

100-year floodplains. Solid and hazardous waste disposal facilities Solid or hazardous waste disposal in a 40 CFR 264.18;
must be designed, built, operated, and 100-year floodplain. WAC 173-303-282;
maintained to prevent washout. WAC 173-304-460

Avoid adverse effects, minimize potential Actions occurring in a floodplain. 40 CFR Part 6 o
harm, restore/preserve natural and Subpart A; 16 USC
beneficial values in floodplains. 661 et sec;

40 CFR 6.302 W

Salt dome and salt bed formations, Placement of non-containerized or bulk Hazardous waste placement in salt 40 CFR 264.18

underground mines, and caves. liquid hazardous wastes is prohibited. dome, salt bed, mine, or cave.

SURFACE WATER:

Wetlands. New hazardous waste disposal facilities Hazardous waste management within WAC 173-303-282
prohibited in wetlands. 154 m (500 ft) of wetland (one-quarter

mile for land-based facilities).

New solid waste disposal facilities Solid waste disposal within 61 m (200 WAC 173-304-130
prohibited within 61 m (200 ft) of surface ft) of surface water.
water (stream, lake, pond, river, salt water
body).

New solid waste disposal facilities Solid waste disposal in a wetland WAC 173-304-130
prohibited in wetlands (swamps, marshes, (swamp, marsh, bog, estuary, etc.).
bogs, estuaries, and similar areas).
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Location Requirement Prerequisite Citation

Discharge of dredged or fill materials into Discharges to wetlands and navigable 40 CFR Part 230;
wetlands prohibited without a permit. waters. 33 CFR Parts 303,

and 320 to 330

Minimize potential harm, avoid adverse Construction or management of 40 CFR Part 6
effects, preserve and enhance wetlands. property in wetlands. Appendix A

Shorelines. Actions prohibited within 61 m (200 ft) of Actions near shorelines. Chapter 90.58 RCW;
shorelines of statewide significance unless Chapter 173-14 WAC.
permitted.

Rivers and streams. Avoid diversion, channeling or other actions Actions modifying a stream or river 40 CFR 6.302
that modify streams or rivers, or adversely and affecting fish or wildlife.
affect fish or wildlife habitats and water
resources.

Water code and water rights. Specifies conditions for extracting surface Extracting surface water. Chapter 90.03 RCW

water for non-domestic uses. In essence,
the laws provide that water extraction must
be consistent with beneficial uses of the 6
resource and must not be wasteful.

GROUNDWATER:

Water code and water rights. Specifies conditions for extracting Extracting groundwater. Chapter 90.14 RCW
groundwater for non-domestic uses. In
essence, the laws provide that water
extraction must be consistent with beneficial
uses of the resource and must not be
wasteful.

Sole source aquifer. New solid and hazardous waste land Disposal over a sole source aquifer. WAC 173-303-282;
disposal facilities prohibited over a sole WAC 173-304-130
source aquifer.
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Table 6-2. Potential Location-Specific ARARs. Page 3 of 6

Location Requirement Prerequisite Citation

Uppermost aquifer. Bottom of lowest liner of new solid waste New solid waste disposal. WAC 173-304-130
disposal facility must be at least 3 m (10 ft)
above seasonal high water in uppermost
aquifer (5 ft) if hydraulic gradient controls
installed).

Protects the upper aquifers and upper Activities within an aquifer. Chapter 173-154

aquifer zones to avoid depletions, excessive WAC

water level declines, or reductions in water
quality. State regulations for upper aquifer
zones are applicable to remedial alternatives
that involve treating groundwater or
presenting risks of groundwater
contamination.

Requires that Ecology review and approve New treatment facilities discharging to Chapter 173-240

plans for waste water treatment facilities the groundwater. WAC

that discharge to groundwater.

Aquifer Protection Areas. Activities restricted within designated Activities within an Aquifer Protection Chapter 36.36 RCW.

Aquifer Protection Areas. Area.

Groundwater Management Areas. Activities restricted within Ground Water Activities within a Groundwater Chapter 90.44 RCW;

Management Areas. Management Area. Chapter 173-100
WAC

DRINKING WATER SUPPLY:

Drinking water supply well. New solid waste disposal areas prohibited New solid waste disposal within 305 m WAC 173-304-130
within 305 m (1,000) feet upgradient, or 90 (1,000 feet) of drinking water supply

days travel time, of drinking water supply well.
well.

Watershed. New solid waste disposal areas prohibited New solid waste disposal in a public WAC 173-304-130

within a watershed used by a public water watershed.
supply system for municipal drinking water.
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Table 6-2. Potential Location-Specific ARARs. Page 4 of 6

Location Requirement Prerequisite Citation

AIR:

Attainment areas. Defines emissions standards and design and Activities in an attainment area. Chapter 173-434
operation of solid waste incinerator WAC
facilities.

Defines when certification of operators is Activities in an attainment area. Chapter 173-300
necessary at incinerators and landfills. WAC

Non-attainment areas. Restrictions on air emissions in areas Activities in a designated non- Chapter 70.94 RCW;
designated as non-attainment areas under attainment area. Chapters 173-400 and
state and federal air quality programs. 173-403 WAC.

SENSITIVE ENVIRONMENTS:

Endangered/threatened species New solid waste disposal prohibited from New solid waste disposal in critical WAC 173-304-130 0
habitats. areas designated by US Fish and Wildlife habitats. 16 U.S.C. 742

Service as critical habitats for endangered/ 16 U.S.C. 2901
threatened species. 50 C.F.R. 17
Actions within critical habitats must Activities where endangered or 50 CFR Parts 200 and
conserve endangered/threatened species. threatened species exist. 402.

Parks. No new solid waste disposal areas within New solid waste disposal near WAC 173-304-130
305 m (1,000 feet) of state or national park. state/national park.

Restrictions on activities in areas that are Activities in state parks or Chapter 43.51 RCW;
designated state parks, or recreation/ recreation/conservation areas. Chapter 352.32 WAC
conservation areas.

Wilderness areas. Actions within designated wilderness areas Activities within designated wilderness 16 USC 1131 et sea;
must ensure area is preserved and not areas. 50 CFR 35.1 et seg
impaired.

Wildlife refuge. ' Restrictions on actions in areas that are part Activities within designated wildlife 16 USC 668dd et sea;
of the National Wildlife Refuge System. refuges. 50 CFR Part 27
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Table 6-2. Potential Location-Specific ARARs. Page 5 of 6

Location Requirement Prerequisite Citation

Natural areas preserves. Activities restricted in areas designated as Activities within identified Natural Area Chapter 79.70 RCW;
having special habitat value (Natural Preserves. Chapter 332-650
Heritage Resources). WAC

Wild, scenic, or recreational rivers. Avoid actions that would have adverse Activities near wild, scenic, and 16 USC 1271 et set;
effects on designated wild, scenic, or recreational rivers. 40 CFR 6.302;
recreational rivers. Chapter 79.72 RCW

Columbia River Gorge Restrictions on activities that could affect Activities within the Columbia River Chapter 43.97 RCW
resources in the Columbia River Gorge. Gorge.

UNIQUE LANDS AND PROPERTIES:

Natural resource conservation areas. Restrictions on activities within designated Activities within designated Chapter 79.71 RCW
Conservation Areas. Conservation Areas.

0
Forest lands. Activities restricted within state forest lands Activities within state forest lands. Chapter 76.04 RCW; U

to minimize fire hazards and other adverse Chapter 332-24 WAC
C impacts.

Restrictions on activities in state and federal Activities within state and federal forest 16 USC 1601; 6
forest lands. lands. Chapter 76.09 RCW

Public lands. Activities on public lands are restricted, Activities on state-owned lands Chapter 79.01 RCW
regulated, or proscribed.

Scenic vistas. Restrictions on activities that can occur in Activities in designated scenic vista Chapter 47.42 RCW
designated scenic areas. areas. 16 U.S.C. 461

Historic areas. Actions must be taken to preserve and Activities that could affect historic or 16 UST 469, 470 et
recover significant artifacts, preserve archaeologic sites or artifacts. seq;
historic and archaeologic properties and 36 CFR Parts 65 and
resources, and minimize harm to national - 800;
landmarks. Chapters 27.34,

27.53, and 27.58
RCW.
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Table 6-2. Potential Location-Specific ARARs. Page 6 of 6
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Location Requirement Prerequisite Citation

LAND USE:

Neighboring properties. No new solid waste disposal areas within New solid waste disposal within 30.5 m WAC 173-304-130
30.5 m (100 feet) of the facility's property (100 feet) of facility property line.
line.

No new solid waste disposal areas within 76 New solid waste disposal within 76 m WAC 173-304-130
m (250 feet) of property line of residential (250 feet) of property line of residential
zone properties. property.

Proximity to airports. Disposal of garbage that could attract birds Garbage disposal near airport. WAC 173-304-130
prohibited within 3,050 m (10,000 ft)
(turbojet aircraft)/1,524 m (5,000 ft)
(piston-type aircraft) of airport runways.

0\
H

0

w



DOE/RL-92-04
Draft B

1 7.0 PRELIMINARY REMEDIAL ACTION TECHNOLOGIES
2
3
4
5 Previous sections identified contaminants of concern at the PUREX Plant Aggregate
6 Area, potential routes of exposure, and potentially applicable or relevant and appropriate
7 requirements (ARARs). Section 7.0 identifies preliminary remedial action objectives (RAOs)
8 and develops preliminary remedial action alternatives consistent with reducing the potential
9 hazards of this contamination and satisfying potential ARARs. The overall objective of this

10 section is to identify viable and innovative remedial action alternatives for media of concern
11 at the PUREX Plant Aggregate Area.
12
13 The process of identifying viable remedial action alternatives consists of several steps.
14 In Section 7.1, RAOs are first identified. Next, in Section 7.2, general response actions are
15 determined along with specific treatment, resource recovery, and containment technologies
16 within the general response categories. Specific process options belonging to each

o) 17 technology type are identified, and these process options are subsequently screened based on
18 their effectiveness, implementability, and cost (Section 7.3). The combining of process
19 options into alternatives occurs in Section 7.4. Here the alternatives are described and
20 diagrammed. Criteria are then identified in Section 7.5 for preliminary screening of
21 alternatives that may be applicable to the waste management units and unplanned release sites
22 identified in the PUREX Plant Aggregate Area. Figure 7-1 is a matrix summarizing the
23 development of the remedial action alternatives starting with media-specific RAOs.
24
25 Because of uncertainty regarding the nature and extent of contamination at the PUREX
26 Plant Aggregate Area waste management units, recommendations for remedial alternatives

C 27 are general and cover a broad range of actions. Remedial action alternatives will be
28 considered and more fully developed in future focused feasibility studies (FFS). The
29 Hanford Site Past-Practice Strategy (DOE/RL 1992a) is used to focus the range of remedial
30 action alternatives that will be evaluated in focused studies. In general, the Hanford Site
31 Past-Practice Strategy remedial investigation (RI)/Feasibility Study (FS) and the Resource
32 Conservation and Recovery Act (RCRA) Facility Investigation (Rfl)/Corrective Measures
33 Studies (CMS) are defined as the combination of interim remedial measures (IRMs), limited
34 field investigations (LFIs) for final remedy selection where interim actions are not clearly
35 justified, and focused or aggregate area feasibility/treatability studies for further evaluation of
36 treatment alternatives. After completion of an IRM, data will be evaluated including
37 concurrent characterization and monitoring data to determine if a final remedy can be
38 selected.
39
40 A secondary purpose of the evaluation of preliminary remedial action alternatives is the
41 identification of additional information needed to complete the evaluation. This information
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1 may include field data needs and treatability tests of selected technologies. Additional data
2 will be developed for most waste management units or waste groups during future data
3 gathering activities (e.g., LFIs, characterization supporting IRMs, or treatability studies).
4 These data may be used to refine and supplement the RAOs and proposed alternatives
5 identified in this initial study. Data needs are defined in Section 8.0. Alternatives involving
6 technologies that are not well-demonstrated under the conditions of interest are identified in
7 Sections 7.3 and 7.5. These technologies may require bench-scale and pilot-scale treatability
8 studies. The intent is to conduct treatability studies for promising technologies early in the
9 RI/MS process. Conclusions regarding the feasibility of some individual technologies may
10 change after new data become available.
11
12 The bias-for-action philosophy of addressing contamination at the Hanford Site requires
13 an expedited process for implementing remedial actions. Implementation of general response
17 actions may be accomplished using an observational approach in which the implementation is
16 redirected as information is obtained. This observational approach is an iterative process of
16 data acquisition and refinement of the conceptual model. Data needs are determined by the
1 model, and data collected to fulfill these needs are used as additional input to the model.
18- Use of the observational approach while conducting response actions in the 200 Areas will
19 allow integrating these actions with longer range objectives of final remediation of similar
2B' areas and the entire 200 Areas. Site characterization and remediation data will be collected
2b concurrently with the use of LFIs, IRMs, and treatability testing. The knowledge gained
22 through these different activities will be applied to similar areas. The overall goal of this
2P3 approach is convergeice on an appropriate response action as early as possible while
24q continuing to obtain valuable characterization information during remediation phases.
25

2N 7.1 PRELIMINARY REMEDIAL ACTION OBJECTIVES
28
24' The RAOs are remediation goals for protection of human health and the environment
30 that specify the contaminants and media of concern, exposure pathways, and allowable
31 contaminant levels. The RAOs discussed in this section are considered to be preliminary and
32 may change or be refined as new data are acquired and evaluated.
33
34 The fundamental objective of the corrective action process at the PUREX Plant
35 Aggregate Area is to protect environmental resources and/or human receptors from the
36 potential threats that may exist because of known or suspected contamination. Specific
37 interim and final RAOs will depend in part on current and reasonable potential future land
38 use in the PUREX Plant Aggregate Area and the 200 East Area. The RAOs also take into
39 account the preference under the Comprehensive Environmental Response, Compensation,
40 and Liability Act (CERCLA) for permanent isolation and permanent or significant reduction
41 of volume, toxicity, or mobility of hazardous substances.
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1 To focus remedial actions with a bias for action through implementing IRMs,
2 preliminary RAOs are identified for the 200 East Area and PUREX Plant Aggregate Area.
3 The overall objective for the 200 East Area is as follows:
4
5 Reduce the risk of harmful effects to the environment and human users of the area by
6 isolating and permanently reducing the toxicity, mobility, or volume of contaminants
7 from the source areas to meet ARARs or risk-based levels that will allow industrial use
8 of the area (this is a potential final RAO, and an interim action objective based on
9 current use of the 200 Areas).

10
11 The RAOs are further developed in Table 7-1 for media of concern and applicable
12 exposure pathways (see Sections 4.1 and 4.2) for the PUREX Plant Aggregate Area. The

Ln 13 media of concern for the PUREX Plant Aggregate Area include the following:
14

o 15 0 Radionuclide-contaminated and chemically contaminated soils that could result in
o: 16 direct exposure or inhalation of vapors or particles

17
18 * Contaminated soils that are or could contribute to groundwater contamination

ra 19
20 . Vadose zone vapors that could cause ambient air impacts or contribute to the
21 lateral and vertical migration of contaminants in the soil and to the groundwater
22
23 * Biota that could mobilize radionuclides or chemical contaminants directly or could
24 degrade the integrity of other controls, such as caps thereby mobilizing
25 contaminants.
26
27 Waste materials currently stored in single-shell tanks that contribute or may contribute
28 contaminants to environmental media will not be addressed by this aggregate area
29 management study (AAMS) program but rather by the Single-Shell Tank Closure Program.
30 In addition, groundwater as an exposure medium is not addressed in this source Aggregate
31 Area Management Study Report (AAMSR).
32
33
34 7.2 PRELIMINARY GENERAL RESPONSE ACTIONS
35
36 General response actions represent broad classes of remedial measures that may be
37 appropriate to achieve both interim and final RAOs at the PUREX Plant Aggregate Area, and
38 are presented in Table 7-2. The following are the general response actions for the PUREX
39 Plant Aggregate Area followed by a brief description:
40
41 * No action (applicable to specific facilities)
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1 * Institutional controls
2
3 0 Waste removal and treatment or disposal
4
5 * Waste containment
6
7 * In situ waste treatment
8
9 * Combinations of the above actions.
10
11 These general response actions are intended to cover the range of options from no
12 action to complete remediation. Included are options that satisfy the CERCLA preference
13 for isolation and permanent or significant reduction in volume, mobility, and toxicity of
12P hazardous substances. No action is included for evaluations as required by the National
Ifo Environmental Policy Act (NEPA) and National Contingency Plan (NCP) [40 CFR 300.68
16 (f)(1)(v)] to provide a baseline for comparison with other response actions. The no action
I alternative may be appropriate for some facilities and sources of contamination if risk
18- assessments determine acceptable natural resource or human health risks posed by those
i sources or facilities and no exceedances of contaminant-specific ARARs occur.

21^ Institutional controls involve the use of physical barriers or access restrictions to reduce
22 or eliminate public exposure to contamination. Many access and land use restrictions are
23 currently in place at the Hanford Site and will remain in place during implementation of
24M IRMs. Because the 200 Areas are already committed to waste management for the long
25 term, institutional controls will also be important for final remedial measures alternatives.
26
27N Waste removal and treatment or disposal involves excavation of contamination sources
28 for eventual treatment and/or disposal either on a small- or large-scale basis. One approach
29 being considered for large-scale waste removal is macro-engineering, which is based on high
30 volume excavation using conventional surface mining technologies. Waste removal on a
31 macro-engineering scale would be used over large areas such as groups of waste management
32 units, operable units, or operational areas as a final remedial action. Waste removal on a
33 small scale would be conducted for individual waste management units on a selective basis.
34 Small-scale waste removal could be conducted as either an interim or final remedial action.
35
36 The alternatives for disposal of the excavated waste would depend on the volume of
37 soil and the nature of the contaminants:
38
39 * Soil that contained low levels of radionuclides but no hazardous chemical waste
40 could be disposed of into existing disposal sites at Hanford, or it could be shipped
41 to licensed offsite disposal sites.
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1 * Soil that contained chemical contaminants but no radionuclides could be disposed
2 of at existing offsite RCRA-approved landfills, or disposed of onsite in a Hanford
3 RCRA-approved landfill.
4
5 * Soil that was designated as "mixed waste" with both low-level radionuclides and
6 hazardous chemical contaminants would have to be disposed of at Hanford.
7
8 * There are currently no facilities at the Hanford Site or offsite for permanent
9 disposal of transuranic (TRU) waste. If such soil was excavated, it would have

10 to be temporarily stored at Hanford until a geologic repository disposal site was
11 licensed and constructed or another disposal option is identified.
12
13 One potential problem with off-site disposal is the lack of an alternate disposal location
14 that will decrease the potential human exposure over the long time required for many of the
15 contaminants. Waste removal actions may not be needed, or only be required on a small
16 scale, to protect human health or the environment for industrial uses of the 200 Areas.
17
18 Waste treatment involves the use of biological, thermal, physical, or chemical
19 technologies. Typical treatment options include biological land farming, thermal processing,
20 soil washing, and fixation/solidification/stabilization. As described in Section 7.3, some of
21 the technologies that have been used as industrial sites may not be feasible at the Hanford
22 Site. Some treatment technologies must be pilot tested before they could be implemented.
23 Waste treatment could be conducted either as an interim or final action and may be

C4 24 appropriate in meeting RAOs for all potential future land uses.
25
26 Waste containment includes the use of capping technologies (i.e., capping and grouting)

N 27 to minimize the driving force for downward or lateral migration of contaminants. Vertical
28 barriers can also be used to minimize lateral migration and to prevent biota from penetrating
29 into contaminated areas. Containment also provides a radiation exposure barrier and a
30 barrier to direct exposure. In addition, these barriers provide long-term stability with
31 relatively low maintenance requirements. Containment actions may be appropriate for either
32 interim or final remedial actions.
33
34 In situ waste treatment includes thermal, chemical, physical, and biological technology
35 types, of which there are several specific process options including in situ vitrification, in
36 situ grouting or stabilization, soil flushing, and in situ biotreatment. The distinguishing
37 feature of in situ treatment technologies is the ability to attain RAOs without removing the
38 wastes. The final waste form generally remains in place. This feature is advantageous when
39 exposure during excavation would be significant or when excavation is technically
40 impractical. In situ treatment can be difficult because the process conditions may not be
41 easily controlled.
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I In the next section, specific process options within these technology groups are
2 evaluated.
3
4
5 7.3 TECHNOLOGY SCREENING
6
7 In this section, potentially applicable technology types and process options are
8 identified. These process options are then screened using effectiveness, implementability,
9 and relative cost as criteria to eliminate those process options that would not be feasible at
10 the site. The remaining applicable processes are then grouped into remedial alternatives in
11 Section 7.4.
12
I The effectiveness criteria focuses on: (1) the potential effectiveness of process options
I 4 in handling the areas or volumes of media and meeting the RAOs; (2) the potential impacts
15 to human health and the environment during the construction and implementation phase; and
1 (3) how proven and reliable the process is with respect to the contaminants and conditions at
1 the site. This criteria also concentrates on the ability of a process option to treat a
18- contaminant type (organics,.inorganics, metals, radionuclides, etc.) rather than a specific
1Q,, contaminant (nitrate, cyanide, chromium, plutonium, etc.).
26'
210 The implementability criteria places greater emphasis on the institutional aspects of
24 implementability, such as the ability to obtain necessary permits for offsite actions, the
23 availability of treatment, storage, and disposal services, and the availability of necessary
24" equipment and skilled workers to implement the technology. It also focuses on the process
25- option's developmental status, whether it is an experimental or established technology.
26
2'N The relative cost criterion is an estimate of the overall cost of a process, including
2& capital and operating costs. At this stage in the process, the cost analysis is made on the
29 basis of engineering judgement, and each process is evaluated as to whether the costs are
30 high, medium, or low relative to other process options.
31
32 A process option is rated effective if it can handle the amount of area or media
33 required, if it does not impact human health or the environment during the construction and
34 implementation phases, and if it is a proven or reliable process with respect to the
35 contaminants and conditions at the site. Also a process option is considered more effective if
36 it treats a wide range of contaminants rather than a specific contaminant. An example of a
37 very effective process option would be vitrification because it treats inorganics, metals, and
38 radionuclides. On the other hand, chemical reduction may only treat chromium (VI), making
39 it a less useful option.
40
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1 An easily implemented process option is one that is an established technology, uses
2 readily available equipment and skilled workers, uses treatment, storage, and disposal
3 services that are readily available, and has few regulatory constraints. Preference is given to
4 technologies that are easily implemented.
5
6 Preference is given to lower cost options, but cost is not an exclusionary criterion. A
7 process option is not eliminated based on cost alone.
8
9 Results of the screening process are shown in Table 7-3. Brief descriptions are given

10 of the process options, followed by comments regarding the evaluation criteria. The last
11 column of the table indicates whether the process option is rejected or carried forward for
12 possible alternative formation. The table first lists technologies that address soil RAOs.
13 Next, technologies pertaining to biota RAOs are presented. All the biota-specific

Or 14 technologies happen to be technologies that were listed for soil RAOs. Air RAOs are dealt
15 with as soil remediation issues because the air contamination is a result of the contaminants
16 in the soil: addressing and remediating the air pathways would be unnecessary and

o 17 ineffective as long as there is soil contamination. If the soil is remediated, the source of the
18 air contamination would be removed.
19
20 The conclusions column of Table 7-3 indicates that no action, monitoring, 3
21 institutional process options, and 16 other process options are retained for further
22 development of alternatives. These options are carried forward into the development of
23 preliminary alternatives.
24
25
26 7.4 PRELIMINARY REMEDIAL ACTION ALTERNATIVES
27
28 This section develops and describes several remedial alternatives considered applicable
29 to disposal sites that contain hazardous chemicals, radionuclides, and volatile and
30 semivolatile organic compounds (VOCs). These alternatives are not intended as
31 recommended actions for any individual units, but are intended only to provide potential
32 options applicable to most units where multiple contaminants are present. Selection of actual
33 remedial alternatives that should be applied to the individual units would be partly based on
34 future expedited or interim actions and LFIs, as recommended in Section 9.0 of this report.
35 Selection of proper alternatives would be conducted within the framework of the Hanford
36 Site Past-Practice Strategy (DOE/RL 1992a) and the strategy outlined in Section 9.4. The
37 selection process would also be based on a preference for isolation and permanent treatment.
38
39 The remedial alternatives are developed in Section 7.4.1. Then, in Section 7.4.2
40 through Section 7.4.7, the remedial action alternatives are described. Detailed evaluations
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1 and costs are not provided because site-specific conditions must be further investigated before
2 meaningful evaluations could be conducted.
3
4
5 7.4.1 Development of Remedial Alternatives
6
7 Potentially feasible remedial technologies were described and evaluated in Section 7.3.
8 Some of those technologies have been proven to be effective and constructible at industrial
9 waste management units, while other technologies are in the developmental stages. The EPA
10 guidance (EPA 1988b) on FSs for uncontrolled waste management units recommends that a
11 limited number of candidate technologies be grouped into "Remedial Alternatives." For this
12 study, technologies were combined to develop remedial alternatives and provide at least one
13 alternative for each of the following general strategies:
14
15- 0 No action
16
19 * Institutional controls
18-
19 * Removal, above-ground treatment, and disposal
26"
21n * Containment
22
2P a In situ treatment.
24-N
25 The alternatives are intended to treat all or a major component of the PUREX Plant
26r Aggregate Area contaminated waste management units or unplanned releases. Consistent
27N with the development of RAOs and technologies, alternatives were developed based on
28 treating classes of compounds (radionuclides, heavy metals, inorganics, and organics) rather
297 than specific contaminants. At a minimum, the alternative must be a complete package. For
30 example, disposal of radionuclide-contaminated soil must be combined with excavation and
31 backfilling of the excavated unit.
32
33 One important factor in the development of the preliminary remedial action alternatives
34 is the fact that radionuclides, heavy metals, and some inorganic compounds cannot be
35 destroyed. Rather, these compounds must be physically immobilized, contained, isolated, or
36 chemically converted to less mobile forms to satisfy RAOs. Organic compounds can be
37 destroyed, but may represent a smaller portion of the overall contamination at the PUREX
38 Plant Aggregate Area. Both no action and institutional control options are required to be
39 considered as part of the Comprehensive Environmental Response, Compensation, and
40 Liability Act (CERCLA) RI/FS guidance. The purpose of including both of these
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1 alternatives is to provide decision makers with information on the entire range of available
2 remedial actions.
3
4 For the containment alternative, an engineered multimedia cover, with or without
5 vertical barriers (depending on the specifics of the remediation) was selected. Two
6 alternatives were selected to represent the excavation and treatment strategy. One of these
7 deals with disposal of TRU contaminated soils. Finally, three in situ alternatives were
8 identified. One deals with vapor extraction for VOCs, one with stabilization of soils and the
9 other with vitrification of soils.

10
11 It is recognized that this does not represent an exhaustive list of all applicable
12 alternatives. However, these do provide a reasonable range of remedial actions that are
13 likely to be evaluated in future FSs. The remedial action alternatives are summarized as
14 follows:
15

0 16 0 No action
17
18 * Institutional controls
19
20 * Engineered multimedia cover with or without vertical barriers (containment);

*0 21 Feasible vertical barriers include slurry walls and grout curtains
,0 22

23 a In situ grouting or stabilization of soil (in situ treatment)
C 24

25 * Excavation, above-ground treatment, and disposal of soil (removal, treatment and
26 disposal); Feasible technologies for organic compounds include thermal

N 27 processing and stabilization; Feasible technologies for radionuclides include soil
0 28 washing, vitrification, and stabilization

29
30 * In situ vitrification of soil (in situ treatment)
31
32 * Excavation, treatment, and geologic disposal of soil with TRU radionuclides
33 (removal, treatment, and disposal)
34
35 * In situ soil vapor extraction of VOCs (in situ treatment).
36
37 These alternatives, with the exception of no action and institutional controls, were
38 developed because they satisfy a number of RAOs simultaneously and use technologies that
39 are appropriate for a wide range of contaminant types. For example, constructing an
40 engineered multimedia cover may effectively contain radionuclides, heavy metals, inorganic
41 compounds, and organic compounds simultaneously. It satisfies the RAO of protecting
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1 human health and the environment from direct exposures from contaminated soil,
2 bio-mobilization, and airborne contaminants. In situ soil vapor extraction is more specific
3 than the other alternatives, but it addresses a contaminant class (VOCs) that is not readily
4 treated using the other options, such as in situ stabilization. It is possible that some waste
5 management units may require a combination of the identified alternatives to completely
6 address all contaminants.
7
8 The use of contaminant-specific remedial technologies was avoided because there
9 appear to be few, if any, waste management units where a single contaminant has been
10 identified. It is possible to construct alternatives that include several contaminant-specific
11 technologies, but the number of combinations of technologies would result in an
12 unmanageable number of alternatives. Moreover, the possible presence of unidentified
1 contaminants may render specific alternatives unusable. Alternatives may be refined as more
14 contamination data are acquired. For now, the alternatives will be directed at remediating
154 the major classes of compounds (radionuclides, heavy metals, inorganics, and organics).

l1T In all alternatives except the no-action alternative, it is assumed that monitoring and
1- institutional controls are required, although they may be temporary. These features are not
I explicitly mentioned, and ddtails are purposely omitted until a more detailed evaluation may
20 be performed in subsequent studies. Also, treatability studies may accompany many of the
2r' alternative during implementation.
224
23 In the next sections; the preliminary remedial action alternatives are described in more
2$! detail, with the exception of the no-action and institutional control options.

26
27 7.4.2 Alternative 1-Engineered Multimedia Cover with or without Vertical Barriers
2&
29 Alternative 1 consists of an engineered multimedia cover. Vertical barriers such as
30 grout curtains or slurry walls may be used in conjunction with the cover. Figure 7-2 shows
31 a schematic diagram of an engineered multimedia cover with the vertical barriers. If the
32 affected area includes either a naturally occurring or engineered depression, then imported
33 backfill would be placed to control runoff and run-on water. The engineered cover itself
34 may consist of fine-grained soil, gravel, sand, asphalt, top soil, and/or geo-synthetic liners.
35 A liquid collection layer could also be included. The specific design of the cover and
36 vertical barriers would be the subject of a focused feasibility study (FFS) which may be
37 supported by treatability studies and performance testing. The barrier would be designed to
38 minimize infiltration of surface water and to minimize biological intrusion (e.g., deep-rooting
39 plants and burrowing animals). The covered area may be fenced, and warning signs may be
40 posted.
41
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1 Alternative 1 would provide a permanent cover over the affected area. The cover
2 would accomplish the following: minimize the migration of precipitation into the affected
3 soil; reduce the migration of windblown dust that originated from contaminated surface soils;
4 reduce the potential for direct exposure to contamination and reduce the volatilization of
5 VOCs and tritium to the atmosphere. If vertical barriers are included, they would limit the
6 amount of lateral migration of contaminants.
7
8 This alternative would not reduce the volume or toxicity of the contaminants, and
9 periodic inspections, maintenance, and monitoring would be required for an indefinite period.

10
11
12 7.4.3 Alternative 2--In Situ Grouting or Stabilization of Soil
13
14 Radioactive and hazardous soil would be grouted in this alternative using in situ

- 15 injection methods to significantly reduce the leachability of hazardous contaminants,
16 radionuclides and/or VOCs from the affected soil. This technology has not been proven to

C0 17 be effective for VOCs, so it is not recommended as the sole remedial action for VOC
18 affected areas. Grouting may also be used to fill voids, such as in cribs, thereby reducing
19 subsidence. Another variation of this alternative would be to stabilize the soil using in situ
20 mixing of soil with stabilizing compounds such as pozzolanics or fly ash.
21
22 There are two common methods of in situ grout injection that have been used at
23 industrial sites. In the first method (shown on Figure 7-3), grout injection wells are installed

N 24 at prescribed lateral spacing (based on pilot tests) and screened through the affected vertical
25 zones. Specially formulated grout is then injected at high pressure, to provide overlapping
26 zones of influence, and allowed to cure. This first method can theoretically be used to

04 27 stabilize soil deep below the ground surface. In the second method, a patented large
28 diameter auger/mixer is used to mechanically agitate and blend grout mixtures that are
29 injected into the soil through ports in the auger. This method has commonly been used to
30 grout large areas of soil down to a depth of about 4.6 m (15 ft).
31
32 Alternative 2 would provide a combination of immobilization and containment of heavy
33 metal, radionuclide, and inorganic, and semivolatile organic contamination. Thus, this
34 alternative would reduce migration of precipitation into the affected soil; reduce the
35 migration of windblown dust that originated from contaminated surface soils; reduce the
36 potential for direct exposure to contaminated soils; and reduce the volatilization of VOCs.
37
38 In situ grouting has been demonstrated to be effective for stabilization of metals and
39 semivolatile organic compounds at several CERCLA sites. However, this is considered to be
40 a developing technology and has not yet been fully proven. Therefore, it is expected that

S
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1 treatability tests would be required. Because this alternative would not remove the
2 contaminants from the soil, it is likely that institutional controls might also be required.
3
4
5 7.4.4 Alternative 3--Excavation, Soil Treatment, and Disposal
6
7 Under Alternative 3, radioactive and hazardous soil would be excavated using
8 conventional techniques, with special precautions to minimize fugitive dust generation.
9 Depending on the configuration of the area to be excavated, shoring might be required to
10 comply with safety requirements and to reduce the quantity of excavated soil. The excavated
11 soil would be treated above ground. Several treatment options could be selected from the
12 physical, chemical, and thermal treatment process options screened in Section 7.3. For
13r example, thermal desorption with off-gas treatment could be used if organic compounds are
14 present; soil washing could be used to remove contaminated silts and sands or specific
15 compounds; and stabilization could be used to immobilize radionuclides and heavy metals.
lb The specific treatment method would depend on site-specific conditions. Treatability tests
17 wold be performed to determine the specific soil treatment protocols methodology. The
1 treated soil would be backfilled into the original excavation or landfilled. Soil treatment
19v by-products may require additional processing or treatment. Figure 7-4 shows a schematic
20 diagram of this alternative.

22c' Alternative 3 would be effective in treating a full range of contamination, depending on
23 the type of treatment processes selected. Attainment of soil RAOs would depend on the
24 depth to which the soil was excavated. If near surface soil was treated, airborne
25- contamination, direct exposure to contaminated soil, and bio-mobilization of contamination
26 would be minimized. Because of practical limits on deep excavation, deep contamination
27 may not be removed and would be subject to migration into groundwater. Alternative 3
28.v could be used in conjunction with Alternative 1 (multimedia cap) to reduce this possibility.
29
30 A combination of laboratory treatability tests and pilot-scale field tests might be
31 required to develop the optimum methods for above-ground treatment of the excavated soil.
32 The specification of the required treatability test would depend on the nature of the
33 contaminants at each of the remediation sites.
34
35
36 7.4.5 Alternative 4--In Situ Vitrification of Soil
37
38 In this alternative, the contaminated soil in a subject site would be immobilized by in
39 situ vitrification. Treatability tests would be performed initially to determine the unit-specific
40 operating conditions. Figure 7-5 shows a schematic diagram of the alternative. Import fill
41 would initially be placed over the affected area to reduce exposures to the remediation
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1 workers from surface contamination. High power electrodes would be used to vitrify the
2 contaminated soil under the site to a depth below where contamination is present. A large
3 fume hood would be constructed over the site before the start of the vitrification process to
4 collect and treat emissions. After completion of the vitrification, the site would be built back
5 to original grade with imported backfill. Fences and warning signs may be placed around
6 the vitrified monolith to minimize disturbance and potential exposure.
7
8 In situ vitrification would be effective in treating radionuclides, heavy metals, and
9 inorganic contamination and may also destroy organic contaminants. This would reduce the

10 potential for exposures by leaching to groundwater, windblown dust and direct dermal
11 contact. However, this alternative would not reduce the mass or toxicity of the radionuclides
12 present onsite. Also, in situ vitrification may be limited to depths of less than about 30 m
13 (100 ft), which may not be adequate to immobilize deep contamination.
14

- 15 If organic compounds are present in the affected area, they could migrate laterally and
16 vertically during the vitrification process, as a result of the soil heating process. Therefore,
17 this technology must include provisions for collecting and treating organic vapors. This
18 could be done using a combination of soil venting wells and an above-ground capture hood.
19
20 It should be noted that the in situ vitrification is a relatively new technology which is
21 experiencing some "growing pains," and has not yet been used for a large-scale cleanup at an
22 industrial site. Therefore, using this technology at the Hanford Site will likely require
23 extensive pilot testing.

N 24
25
26 7.4.6 Alternative 5--Excavation, Above-Ground Treatment, and Geologic Disposal of

C'! 27 Soil with TRU Radionuclides

a' 28
29 Some of the waste management units in the PUREX Plant Aggregate Area may contain
30 isolated zones where the concentrations of TRU radionuclides exceed 100nCi/g. For
31 Alternative 5, the soil from those isolated zones would be excavated, stabilized or treated,
32 and shipped to an offsite geologic disposal site. Such a disposal facility has not yet been
33 licensed, so interim storage of the stabilized soil may be required until the facility is
34 constructed.
35
36 Figure 7-6 shows a schematic diagram of Alternative 5. Depending on the
37 configuration of the affected area, shoring may be required during excavation to comply with
38 worker safety regulations and to minimiz the amount of excavated soil. Special excavation
39 procedures would have to be used to minimize fugitive dust. The excavated soil would be
40 sorted according to its TRU concentration. Soil with TRU radionuclides exceeding 100

0
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1 nCi/g would be either vitrified or stabilized using and above-ground treatment plant, then
2 stored until a geologic disposal facility was available.
3
4 Some of the excavated soil could contain TRU radionuclides at concentrations less than
5 100 nCi/g. This would be treated using a combination of the technologies described in
6 Section 7.3. After the non-TRU soil was treated to achieve appropriate cleanup standards, it
7 could be backfilled into the original excavation. Alternatively, the non-TRU soil could be
8 disposed of at an appropriate landfill. Imported fill material would be used to restore the
9 unit to its original grade. If the residual unexcavated soil or the treated soil used for backfill
10 contained contaminants at concentrations exceeding the RAOs, then a combination of an
11 engineered cover and vertical barriers (Alternative 1) might have to be installed at the unit to
12 prevent direct exposure or groundwater impacts.

14 This alternative would utilize many excavation and treatment technologies that have
1" been only partly demonstrated at industrial sites. Extensive treatability testing would be
16, required for the TRU-containing soil to develop optimum methods for treating or stabilizing
17 the TRU radionuclides. Additional treatability studies might be required to support the
1r above-ground treatment of the non-TRU soil.

20 For Alternative 5, soil containing TRU radionuclides at concentrations exceeding 100
2C nCi/g would be excavated, treated, and disposed. Thus, potential exposure to and migration
220 of TRU-wastes would be minimized. Potential exposure to other contaminants would be
23 determined by other remedial alternatives implemented. At sites containing TRU and
2V non-TRU wastes, the use of Alternative 5 alone may not satisfy all RAOs.
25-
26
27'4 7.4.7 Alternative 6-In Situ Soil Vapor Extraction for Volatile Organic Compounds

29 Figure 7-7 shows a schematic diagram of a representative soil vapor extraction system.
30 Soil vapor is vented from wells that are screened in permeable soil zones that contain high
31 organic vapor concentrations. The vented air would be treated to remove water vapor, the
32 organic vapor of concern, particulate radionuclides that might be entrained in the air stream,
33 and volatile radionuclides. Figure 7-7 shows one common combination of offgas treatment
34 technologies; other technologies can also be used depending on the nature of the vapors that
35 are extracted. Water vapor must be removed (usually by condensation) to protect the
36 vacuum pumps. If the condensed water contains organic contamination or radionuclides,
37 then it would have to be treated and/or disposed of in an appropriate manner. Particulate
38 radionuclides that were entrained in the air stream can be effectively removed using banks of
39 conventional High Efficiency Particulate Air (HEPA) filters. The organic vapors would have
40 to be treated to satisfy best available control technology (BACT) in accordance with air
41 toxics regulations. If the disposal site is considered a RCRA facility, then the offgas
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1 treatment system must also satisfy RCRA emission control standards. Destruction
2 efficiencies exceeding 98% have often been achieved using soil vapor extraction systems at
3 industrial sites. The required destruction efficiency will be determined based on applicable
4 ARARs.
5
6 A pilot-scale test would probably have to be performed to determine the required
7 venting well spacing and the required vacuum pump design. Analysis of the vented gas
8 during the pilot test would be done to assess what types of offgas emission controls would be
9 required.

10
11 Some of the waste management units at the PUREX Plant Aggregate Area contain
12 VOCs along with other non-volatile contaminants. Alternative 6 utilizes proven technologies
13 to remove the volatilized vapors from the vadose zone soil. In situ soil vapor extraction is a
14 proven technology for removal of VOC from the vadose zone soils although some pilot-scale
15 testing may be needed at specific units. Soil vapor extraction would reduce downward
16 migration of the VOC vapors through the vadose zone, and thereby minimize potential
17 cross-media migration into the groundwater. Soil vapor extraction would reduce upward
18 migration of VOC through the soil column into the atmosphere, and thereby minimize
19 inhalation exposures to the contaminants. In some cases the radionuclides were discharged to
20 the waste management units with VOCs (e.g., MIBK). Removal of the VOC by
21 implementing soil vapor extraction could reduce the mobility of the radionuclides, and
22 thereby reduce the potential for downward migration of the radionuclides. Finally, soil
23 vapor extraction would enhance partitioning of the VOC off of the soil and into the vented

04 24 air stream, resulting in the permanent removal and destruction of the VOC. Alternative 6
- 25 may be used in conjunction with other alternatives if contaminants other than VOCs are

26 present. However, because of the limited number of PUREX Plant Aggregate Area units
N 27 that contain VOCs, the use of soil vapor extraction will not be extensive.

28
29
30 7.5 PRELIMINARY REMEDIAL ACTION ALTERNATIVES APPLICABLE TO
31 WASTE MANAGEMENT UNITS AND UNPLANNED RELEASE SITES
32
33 The purpose of this section is to discuss which preliminary remedial action alternatives
34 could be used to remediate each PUREX Plant Aggregate Area waste management unit or
35 unplanned release site. The criteria used for deciding this are as follows:
36
37 * Installing an engineered multimedia cover with or without vertical barriers
38 (Alternative 1) could be used on any site where contaminants may be leached or
39 mobilized by surface water infiltration or if surface/near-surface contamination
40 exists.
41
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1 * In situ grouting or stabilization (Alternative 2) could be used on any waste
2 management unit or unplanned release site that contain heavy metals,
3 radionuclides, and/or other inorganic compounds. In situ grouting could also be
4 effective in filling voids for subsidence control.
5
6 * Excavation and soil treatment (Alternative 3) could be used at most waste
7 management units or unplanned release sites that contain radionuclides, heavy
8 metals, other inorganics compounds, and/eri-semi-volatile organic compounds4
9
10
11 * In situ vitrification (Alternative 4) could be used at most waste management uni&
12 or unplanned release sites, although vapor extraction may be needed when VOCs
1%0 are present. Waste management units or unplanned release sites where in situ
14 vitrification may not be effective include reverse wells and other sites where the
15r contamination is present in a very narrow geometry. In situ vitrification is also
lb not considered for surface spills.
17
18- Excavation, treatment, and geologic disposal of TRU-containing soils (Alternative
190 5) could onybe used only-on those Ed
20 e si that contain TRU radionuclides. Since a geologic repository is likely
2" to accept only TRU radioactive soils, the non-TRU radioactive soils will not be
22b remediated using this alternative.
23
2V In situ soil vapor extraction (Alternative 6) could be used on any waste
25-- management unit or unplanned release sites that contains volatile organic
2Q compounds. Such sites are not common in the PUREX Plant Aggregate Area.
27 Nonetheless, the 216-A-8 Crib, where butyl phosphate and/or paraffin
2Eb% hydrocarbons were disposed, is one site at which soil vapor extraction would be
29 an effective remedy.
30
31 Using these critcr, Table 7 4 was croated showing pessibic prclindnay redial
32 aeion ahtraties that could be used to romcdiatc cach of the waste management units an
33 unplnd rolcase sites. Table 7 4 excludes sites that wil be addressed by ether prgfams-
34 For ecxplc, single shell tank arc oxoluded bccauac they will be addressed by the single
35 she tan prcm. Note that a single alterative may not bo suffint remediate all
36 eentamination at a single site. For exampic, soil vapor crtraction to
37 eentminants could preocdc in situ vitrfi n. Also, diff-nt cmbin nsehelegies
38 are possible- besides these presented in these preliminary-alernatvcsU hs t&rt

40 sedto reeit aho hwseiaaeetuisaduslne ees sie Ec
400
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10
11 Each waste management unit or unplanned release site may require just one alternative
12 or a combination of many alternatives. Furthermore, similar sites may be remediated
13 simultaneously. Also, more specific waste treatment alternatives could be identified and
14 evaluated as more information is obtained.

- 15
16 Technology development studies will be needed for the in situ vitrification processl

C0 17 and treatability studies will be needed for the in situ grouting or stabilization processr and for
18 soil treatment processes to make sure that they will effectively remediate the contaminants.
19 Specifically, organic'waste mobility may be a problem for in situ vitrification; grouting
20 agents and the resulting reduction of contaminant leachability will need to be determined
21 before in situ grouting can be performed; and appropriate treatment protocols and systems
22 will need to be identified before soil washing can be used. Capping, soil vapor extraction,
23 and disposal options are all proven processes but may require site-specific performance

N 24 assessment (treatability) studies.
25
26 AM@|j FF%, will be required to evaluate alternative designs for all of the alternatives

(4 27 evaluated, as they relate to the specific waste management unit being remediated. A
28 site-by-site economic evaluation is also required before making a decision. This evaluation
29 will require site-specific information obtained in LFIs and FFS4.
30
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Table 7-1. Preliminary Remedial Action Objectives and General Response Actions. Page 1 of 2

Remedial Action Objectives

Environmental
Media Human Health Environmental Protection General Response Actions

Soils/ * Prevent ingstion, inhalation, or direct * Prevent migration of radionuclides and * No Action
Sediments contact with solids containing radioactive hazardous constituents that would result

and/or hazardous constituents present at in groundwater, surface water, air, or * Institutional Controls/
concentrations above MTCA and DOE biota contamination with constituents at Monitoring
standards for industrial sites (or concentrations exceeding ARARs.
subsequent risk-based standards). * Containment

* Remediate soils containing TRU a Excavation
contamination above 100 nCi/g in
accordance with 40 CFR 191 * Treatment
requirements.

SDisposal
* Prevent leaching of contaminants from

the soil into the groundwater that would * In Situ Treatment
cause groundwater concentrations to 0
exceed MTCA and DOE standards at the
compliance point location.

Biota * Prevent bio uptake by plants. * Prevent bio-uptake of radioactive * No Action
contaminants.

* Prevent disturbance of engineered 0 Institutional Controls/ C
barriers by biota. Monitoring

a Excavation

* Disposal

a Containment

Air"' * Prevent inhalation of contaminated * Prevent adverse environmental impacts
airborne particulates and/or volatile on local biota.
emissions exceeding MTCA and DOE
limits from soils/sediments.

* Prevent accidental release from collapse
of containment structures.
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Table 7-1. Preliminary Remedial Action Objectives and General Response Actions. Page 2 of 2

Remedial Action Objectives

Environmental
Media Human Health Environmental Protection General Response Actions

Buried * Prevent leakage of liquids from buried * Prevent wind erosion or soil cover * No Action/Institutional
Containers containers that would cause groundwater material that would expose buried Controls/Monitoring

concentrations to exceed MTCA wastes.
standards at the compliance point * Wind Barriers Installed
location, or which could result in * Prevent wind erosion of contaminated
volatilization emissions of leaking soil that would lead to exposure * Capping
chemicals to the atmosphere. exceeding MTCA or DCGs.

a Drum Removal

* Subsurface Barriers

Note: a No General Response Actions are required for the air because soil remediation will eliminate the air contamination source.
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Table 7-2. Preliminary Remedial Action Technologies. Page 1 of 3

Media General Response Action Technology Type Process Option Contaminants Treated

Soil No Action No Action No Action NA

Institutional Controls Land Use Restrictions Deed Restrictions NA

Access Controls Signs/Fences NA

Entry Control NA

Monitoring Monitoring NA

Containment Capping Multimedia I,M,R,O

Vertical Barriers Slurry Walls I,M,R,0

Grout Curtains IM,R,O

Cryogenic Walls I,M,R,0

Dust & Vapor Suppression Membranes/Sealants/Wind I,M,R,O
Breaks/Wetting Agents

0
Excavation Excavation Standard Construction I,M,R,0 e l

-H Equipment

Treatment Thermal Treatment Vitrification I,M,R,0

Incineration 0

Thermal Desorption 0

Calcination I,M,R,0

Chemical Treatment Chemical Reduction M

Hydrolysis 1,0
Chemical Dechlorination 0

Physical Treatment Soil Washing I,M,R,O

Solvent Extraction 0

Physical Separation I,M,R,0

Fixation/Solidification/ I,M,R,0
Stabilization

Containerization I,M,R,O

WHC(PUREX-4)/9-22-92/03382T
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Table 7-2. Preliminary Remedial Action Technologies. Page 2 of 3
Media General Response Action Technology Type Process Option Contaminants Treated

Biological Treatment Aerobic (Landfarming) 0

Anaerobic 0

Disposal Landfill Disposal On-site Landfill I,M,R,O

Off-site Landfill I,M,O

Offsite RCRA Landfill I,M,O

Geologic Repository Geologic Repository T (I,M,O non-transuranic
radionuclides if mixed

with T)

In Situ Treatment Thermal Treatment Vitrification I,M,R,O

Thermal Desorption 0

Chemical Treatment Reduction M,O

Physical Treatment Soil Flushing I,M,R,O 0

Vapor Extraction 0

2j Grouting I,M,R

Fixation/Solidification/ I,M,R,O 6
Stabilization

Biological Treatment Aerobic 0

Anaerobic 0

Biota No Action No Action No Action NA

Institutional Controls Land Use Restrictions Deed Restrictions NA

Access Controls Signs/Fences NA

Entry Control NA

Monitoring Monitoring NA

Excavation Excavation Standard Construction I,M,R,0
Equipment

WHC(PUREX-4)/9-22-92/03382T
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Table 7-2. Preliminary Remedial Action Technologies. Page 3 of 3

Media General Response Action Technology Type Process Option Contaminants Treated

Disposal Landfill Disposal Landfill Disposal I,M,R,O

Containment Capping Multimedia I,M,R,0

I = Other Inorganics contaminants applicability
M = Heavy Metals contaminants applicability
R = Radionuclide contaminants applicability
O = Organic contaminants applicability
NA = Not Applicable
T = TRU Radionuclides Applicability

-3

to
0 w

WHC(PUREX-4)/9-22-92/03382T

t0:
0

0Q



921261@31032
9 2 l 2Page3 1 of38

Table 7-3. Screening of Process Options. Page I of 8

Technology Relative
Type Process Option Description Effectiveness Implementability Cost Conclusions

SOIL TECHNOLOGIES:

No Action No Action Do nothing to cleanup the Not effective in reducing Easily implemented, but Low Retained as a
contamination or reduce the the contamination or might not be acceptable to "baseline" case.
exposure pathways. exposure pathways. regulatory agencies, local

governments, and the public.

Land Use Deed Identify contaminated areas Depends on continued Administrative decision is Low Retained to be used
Restrictions Restrictions and prohibit certain land implementation. Does not easily implemented. in conjunction with

uses such as farming. reduce contamination. other process
options.

Access Signs/Fences Install a fence and signs Effective if the fence and Easily implemented. Low Retained to be used
Controls around areas of soil signs are maintained. Restrictions on future land in conjunction with

contamination. use. other process
options.

Entry Control Install a guard/monitoring Very effective in keeping Equipment and personnel Low Retained to be used t
system to prevent people people out of the easily implemented and in conjunction with 0
from becoming exposed. contaminated areas. readily available. other process tj

options.

Monitoring Monitoring Analyze soil and soil gas Does not reduce the Easily implemented. Low Retained to be used
samples for contaminants contamination, but is very Standard technology. in conjunction with t 8
and scan with radiation effective in tracking the other process I
detectors. contaminant levels. options.

Capping Multimedia Fine soils over synthetic Effective on all types of Easily implemented. Medium Retained because of
membrane or other layers contaminants, not likely to Restrictions on future land potential
and covered with soil; crack. Likely to hold up use will be necessary. effectiveness and
applied over contaminated over time. implementability.
areas.

Vertical Slurry Walls Trench around areas of Effective in blocking Commonly used practice and Medium Retained for shallow
Barriers contamination is filled with lateral movement of all easily implemented with contamination.

a soil (or cement) bentonite types of soil standard earth moving
slurry. contamination. May not equipment. May not be

be effective for deep possible for deep
contamination. contamination.

Grout Curtains Pressure injection of grout Effective in blocking Commonly used practice and Medium Retained because of
in a regular pattern of lateral movement of all easily implementable, but potential
drilled holes. types of soil depends on soil type. May be effectiveness and

contamination. difficult to ensure continuous implementability.
wall.

WHC(PUREX-4)/9-22-92/03382T
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Table 7-3. Screening of Process Options. Page 2 of 8

Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

Cryogenic Walls Circulate refrigerant in Effective in blocking Specialized engineering Medium Rejected because it is
pipes surrounding the lateral movement of all design required. Requires difficult to
contaminated site to create types of soil ongoing freezing. implement.
a frozen curtain with the contamination.
pore water.

Dust and Membranes/ Using membranes, sealants, Effective in blocking the Commonly used practice and Low Rejected because of

Vapor Sealants/ wind breaks, or wetting airborne pathways of all very easy to implement, but limited duration of

Suppression Wind Breaks/ agents on top of the the soil contaminants, but land restrictions will be integrity and
Wetting Agents contaminated soil to keep may require regular necessary. protection.

the contaminants from upkeep.
becoming airborne.

Excavation Standard Moving soil around the site Effective in moving and Equipment and workers are Low Retained because of
Excavating and loading soil onto transporting soil to readily available. potential
Equipment process system equipment. vehicles for transportation, effectiveness and

and for grading the implementability.
surface.

Thermal Above-ground Convert soil to glassy Effective in destroying Commercial units are High Retained because of

Treatment Vitrification materials by application of organics and immobilizing available. Laboratory testing potential ability to
electric current. the inorganics and required to determine immobilize

radionuclides. Off-gas additives, operating radionuclides and
treatment for volatiles may conditions, and off gas destroy organics.
be required. treatment. Must pre-treat soil

to reduce size of large
materials.

Incineration Destroy organics by Effectively destroys the Technology is well High Rejected because of
combustion in a fluidized organic soil contaminants. developed. Mobile units are potential air
bed, kiln, etc. Some heavy metals will currently available for emissions and

volatilize. Radionuclides relatively small soil wastewater
will not be treated. quantities. Off-site treatment generation.

is available. Air emissions
and wastewater generation
should be addressed.

Thermal Organic volatilization at 150 Effectively destroys the Successfully demonstrated on Medium Retained because of
Desorption to 4000C (300 to 800*F) by organic soil contaminants. a pilot-scale level. Full-scale potential

heating contaminated soil Heavy metals less likely to remediation yet to be effectiveness and
followed by off gas volatilize than in high demonstrated. Pilot testing implementability.
treatment. temperature treatments. essential.

Radionuclides will not be
treated.
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Table 7-3. Screening of Process Options. Page 3 of 8

Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

Calcination High temperature Effettive in the Commercially available. High Rejected because of
decomposition of solids into decomposition of Most often used for limited effectiveness
separate solid and gaseous inorganics such as concentration and volume on non-liquid or
components without air hydroxides, carbonates, reduction of liquid or aqueous aqueous wastes.
contact. nitrates, sulfates, and waste. Off-gas treatment is

sulfites. Removes organic required.
components but does not
combust them because of
the absence of air.
Radionuclides will not be
treated.

Chemical Chemical Treat soils with a reducing May be effective in Virtually untested on treating Medium Rejected because of
Treatment Reduction agent to convert treating heavy metal soil soils. Competing reactions limited applicability

contaminants to a more contaminants. may reduce efficiency. and implementation
stable or less toxic form. Radioactivity will not be problems.

reduced.

Hydrolysis Acid- or base-catalyst Very effective on Common industrial process. Medium Rejected because of
reaction in water to break compounds generally Use for treatment of soils not limited effectiveness
down contaminants to less classified as reactive, well demonstrated. and unproven on
toxic components. Limited effectiveness on soils.

stable compounds.
Radioactivity will not be 6
reduced.

Chemical Detoxify chlorinated Not commonly used on the Difficult to implement. High Rejected because of
Dechlorination organic chemicals by chlorinated compounds Requires soil washing or limited effectiveness

reaction with organic that have been identified at solvent extraction before use. and difficult
reagents. T Plant. implementation.

Chemical Detoxify chlorinated Not commonly used on the Difficult to implement. High Rejected because of
Dechlorination organic chemicals chlorinated compounds Requires soil washing or limited effectiveness

byreaction with organic that have been identified at solvent extraction before use. and difficult
reagents. Z Plant. implementation.

Physical Soil Washing Leaching of waste Effectiveness is Treatability tests are Medium Retained because of
Treatment constituents from contaminant specific. necessary. Well developed potential

contaminated soil using a Generally more effective technology and commercially effectiveness and
washing solution, on contaminants that available. iniplementability.

partition to the fine soil
fraction. Radioactivity
will not be reduced.
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Table 7-3. Screening of Process Options. Page 4 of 8
Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

Solvent Contacting a solvent with The selected solvent is Laboratory testing necessary Medium Rejected because the
Extraction contaminated soils to often just as hazardous as to determine appropriate solvent may lead to

preferentially dissolve the the contaminants presented solvent and operating further
contaminants into the in the waste. May lead to conditions. Not fully contamination.
solvent. further contamination. demonstrated for hazardous

Radioactivity will not be waste applications.
reduced.

Physical Separating soil into size Effective as a Most often used as a Low Retained because of
Separation fractions. concentration process for pretreatment to be combined potential

all contaminants that with another technology. effectiveness and
partition to a specific soil Equipment is readily implementability.
size fraction. available.

Fixation/ Form low permeability Effective in reducing Stabilization has been Medium Retained because of
Solidification solid matrix by mixing soil inorganic and radionuclide implemented for site potential
Stabilization with cement, asphalt, or soil contaminant mobility. remediations. Treatability effectiveness and

polymeric materials. Effectiveness for organic studies are needed. Volume implementability.
stabilization is highly of waste is increased.
dependent on the binding
agent.

Containerization Enclosing a volume of Effective for difficult to May be implemented for low Low Retained because of
waste within an inert jacket stabilize, extremely concentration waste. potential
or container. hazardous, or reactive Disposal or safe storage of effectiveness and

waste. Reduces the containers required. implementability.
mobility of radionculides. Regulatory constraints may

prevent disposal of containers
of certain waste types.

Biological Aerobic Microbial degradation in an Effectiveness is very Various options are Medium Rejected because of
Treatment (Landfarming) oxygen-rich environment. contaminant- and commercially available to limited applicability

concentration-specific. produce contaminant and difficult
Treatment has been degradation. Treatability implementation.
demonstrated on a variety tests are required to
of organic compounds. determine site-specific
Not effective on inorganics conditions.
or radionuclides.

WHC(PUREX-4)/9-22-92/03382T
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Table 7-3. Screening of Process Options. Page 5 of 8
Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

Anaerobic Microbial degradation in an Effectiveness is very Various options are Medium Rejected because of
oxygen deficient contaminant and commercially available to limited applicability
environment. concentration specific. produce contaminant and difficult

Treatment has been degradation. Treatability implementation.
demonstrated on a variety tests are required to
of organic compounds. determine site-specific
Not effective on inorganics conditions.
or radionuclides.

Disposal Landfill Place contaminated soil in Does not reduce the soil Easily implemented if Medium Retained because of
Disposal an existing onsite landfill., contamination but moves sufficient storage is available potential

all of the contamination to in an on-site landfill area. effectiveness and
a more secure place. implementability.

Geologic Put the contaminated soil in Does not reduce the soil Not easy to implement High Retained because of
Repository a safe geologic repository. contamination, but is a because of limited site effectiveness on TRU

very effective and long- availability, and permits for wastes.
term way of storing transporting radioactive
radionuclides. Probably wastes are hard to get.
unnecessary for
nonradioactive waste.

In Situ Vitrification Electrodes are inserted into Effective in immobilizing Potentially implementable. High Retained because of w
Thermal the soil and a carbon/glass radionuclides and most Implementability depends on potential ability to
Treatment frit is placed between the inorganics. Effectively site configuration, e.g., immobilize

electrodes to act as a starter destroys some organics lateral and vertical extent of radionuclides and
path for initial melt to take through pyrolysis. Some contamination. Treatability destroy organics.
place. volatilization of organics studies required.

and inorganics may occur.

Thermal Soil is heated in situ by Effective for removal of Implementable for shallow Medium Rejected because of
Desorption radio-frequency electrodes volatile and semi-volatile organics contamination. Not limited applicability.

or other means of heating to organics from soil. implementable for
temperatures in the 80 to Ineffective for most radionuclides and inorganics.
400*C (200 to 750'F) inorganics and Emission treatment and
range thereby causing radionuclides. treatability studies required.
desorption of volatile and Contaminants are
semi-volatile organics from transferred from soil to
the soil. air.

WHC(PUREX-4)/9-22-92/03382T
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Table 7-3. Screening of Process Options. Page 6 of 8

Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

In Situ Chemical Reducing agent is added to Effective for certain Difficult to implement in situ Low Rejected because of

Chemical Reduction the soil to change oxidation inorganics, e.g., because of distribution limited applicability

Treatment state of target contaminant. chromium. Ineffective for requirements for reducing and implementation
organics. Limited agent. problems.
applicability.

In Situ Soil Flushing Solutions are injected Potentially effective for all Difficult to implement. Not Medium Rejected because of

Physical through injection system to contaminants. implementable for complex implementation

Treatment flush and extract Effectiveness depends on solvents of contaminants. problem.
contaminants, chemical additives and Flushing solution difficult to

hydrology. Flushing recover. Chemical additives
solutions posing likely to pose environmental
environmental threat likely threat.
to be needed. Difficult
recovery of flushing
solution.

Vapor Vacuum is applied by use Effective for volatile Easily implementable for Medium Retained for potential

Extraction of wells inducing a pressure organics. Ineffective for proper site conditions. application to volatile
gradient that causes inorganics and Requires emission treatment organics.
volatiles to flow through air radionuclides. Emission for organics and capture
spaces between soil treatment required. system for radionculides and
particles to the extraction volatilized metals.
wells.

Grouting Involves drilling and Effective in limiting Implementable as barrier and Medium Retained because of
injection of grout to form migration of leachate, but for filling voids. ability to limit
barrier or injection to fill difficult to maintain Implementability depends on contaminant
voids. barrier integrity. site conditions. migration and

Potentially effective in potential use for
filling voids. filling void spaces.

Fixation/ Solidification agent is Effective for inorganics Implementable. Treatability Medium Retained because of

Solidification/ applied to soil by mixing in and radionuclides. studies required to select potential

Stabilization place. Potentially effective for proper additives. Thorough effectiveness and
organics. Effectiveness characterization of subsurface implementability.
depends on site conditions conditions and continuous
and additives used, monitoring required.

WHC(PUREX-4)/9-22-92/03382T
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Table 7-3. Screening of Process Options. Page 7 of 8

Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

In Situ Aerobic Microbial growth utilizing Effective for most organics Difficult to implement. Low Rejected because of
Biological organic contaminants as at proper conditions. Treatability studies and limited applicability
Treatment substrate is enhanced by Ineffective for inorganics thorough subsurface and difficult

injection of or spraying and radionuclides. characterization required. implementation.
with oxygen source and
nutrients.

Anaerobic Microbial growth utilizing Effective for volatile and Difficult to implement. Low Rejected because of
organic contaminants as complex organics. Not Anoxic ground conditions limited applicability
substrate is enhanced by effective for inorganics required. Treatability studies and difficult
addition of nutrients. and radionuclides. and thorough subsurface implementation.

characterization necessary.

BIOTA TECHNOLOGIES:
No Action No Action Do nothing to clean-up the Not effective in reducing Easily implemented, but Low Retained as a

contamination or reduce the the contamination or might not be acceptable to "baseline"case.
exposure pathways. exposure pathways. regulatory agencies, local

governments, and the public. 0

Land Use Deed Identify contaminated areas Effective if implementation Administrative decision is Low Retained to be used e
Restrictions Restrictions and prohibit certain land is continued. Does not easily implemented. in conjunction with

uses such as agriculture. reduce contamination. other process
options. tn

Access Signs/Fences Install a fence and signs Effective if fencing is Easily implemented. Low Retained to be used 6
Controls around areas of maintained. Restrictions on future land in conjunction with

contamination to keep use, other process
people out and the biota in. options.

Entry Control Install a guard/monitoring Very effective in keeping Equipment and personnel are Low Retained to be used
system to eliminate people people out of the easily implemented and in conjunction with
from coming in contact with contaminated areas. readily available. other process
the contamination. options.

Monitoring Monitoring Take biota samples and test Does not reduce the Easily implemented. Low Retained to be used
them for contaminants. contamination, but is very Standard Technology. in conjunction with

effective tracking the other process
contaminant levels. options.

Capping Multimedia Fine soils over synthetic Effective in reducing the Easily implemented. Medium Retained because of
membrane or other layers uptake of contaminants, Restrictions on future land potential
and covered with soil; not likely to crack. Likely use will also be necessary. effectiveness and
applied over contaminated to hold up over time. implementability.
areas.

WHC(PUREX-4)/9-22-92/03382T
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Table 7-3. Screening of Process Options.
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Page 8 of 8
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Technology Relative

Type Process Option Description Effectiveness Implementability Cost Conclusions

Excavation Standard Remove affected biota and Effective in moving and Equipment and workers are Low Retained because of
Excavating load it onto process system transporting biota to readily available. potential
Equipment equipment. vehicles for transportation. effectiveness and

implementability.

Disposal Landfill Place contaminated biota in Does not reduce the biota Easily implemented if Medium Retained because of
Disposal an existing landfill. contamination but moves sufficient storage is available potential

all of the contamination to in an offsite landfill area. effectiveness and
a more secure place. implementability.
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and
Unplanned Release Sites.

Alt 1. Alt 5.
Multimedia Alt 2. Excavation,

Cover Wilh or In Situ Alt 3. Alt 4. Treatment, and Alt 6.
Without Vertical Grouting or Excavation and In Situ Geologic DiSp. of In Situ Soil VaporWaste Management Unitor Unplanned Release Barriers Stabilization Treatment Vitrification TRUSoil ExtractionforVOC.

216-A-I Crib X X X X X
216-A-2 Crib X X X X X X
216-A-3 Crib X X X X X
216-A-4 Crib X X X X X
216-A-5 Crib X X X X X
216-A-6 Crib X X X X X
216-A-7 Crib X X X X X
216-A-8 Crib X X X X X X
216-A-9 Crib X X X X X
216-A-10 Crib X X X X X
216-A-21 Crib X x x X X
216-A-24 Crib X x X X X X
216-A-27 Crib x X X X X
216-A-30 Crib x x X X X
216-A-31 Crib x X x X X
216-A-32Crib x X X x X
216-A-36A Crib X X X X X
216-A-36B Crib x X X X X
216-A-37-1 Crib x X X X X
216-A-37-2Crib x X X X X
216-A-38-1 Crib x X X X X
216-A-41 Crib X x X x X
216-A-45 Crib x x x X x
216-A-11 French Drain X X X X X
216-A-12FrenchDrain x X X X X
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and
Unplanned Release Sites.

Alt 1. Alt 5.
Multimedia Alt 2. Excavation,

Cover With or In Situ Alt 3. Alt 4. Treatment, and Alt 6.
Without Vertical Grouting or Excavation and In Situ Geologic Disp. of In Situ Soil Vapor

Wate Management Unit or Unplanned Release Barriers Stabilization Treatment Vitrification TRU Soil Extraction for VOCs
216-A-13 French Drain X X X X X
216-A-14 French Drain X X X X X
216-A-15 French Drain X X X X X
216-A-22 French Drain x X X X x
216-A-26 French Drain x X X x x
216-A-26A French Drain x X x x X
216-A-28 French Drain X X x x X
216-A-33 French Drain x X X X X
216-A-35 French Drain x x X X X

299-E24-111 Injection Well X X

216-A-29 Ditch x X X X X
216-A-34 Ditch X X x X x
216-A-18 Trench X X x X X
216-A-19 Trench X X X X X
216-A-20 Trench x X X X X
216-A-40 Trench X x X X X

-:, 6eu TtAWdAsasodif -Drain Fid

2607-EA Septic Tank/Drain Field X X X

2607-FC Septic Tank/Drain Field X X X

2607-ED Septic Tank/Drain Field X X X
2607-EG Septic Tank/Drain Field X X X

2607-EU Septic Tank/Drain Field X X x

2607-EL Septic Tank/Drain Field X X X

2607-E6 Septic Tank/Drain Field X X X
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Table 7-4. Preliminary Remedial Action Alternatives Applicable to Waste Management Units and
Unplanned Release Sites. Page 3 of 4

Alt 1. Alt 5.
Multimedia Alt 2. Excavation,

Cover With or In Situ Alt 3. Alt 4. Treatment, and Alt 6.
Without Vertical Grouting or Excavation and In Situ Geologic Disp. of In Situ Soil Vapor

Waste Management Unit or Unplanned Release Barriers Stabilization Treatment Vitrification TRU Soil Extraction for VOCs

216-A-524 Control Structure X X X X X X

207-A Retention Basin X X X X
216-A-42RetentionBasin X X X x

-__ _ -_ Bhrial Sites w
218-E-1 Burial Ground X X X

218-E-8 Burial Ground X X X

218-E-2A Burial Ground X X X

218-E-13 Burial Ground X X X

UN-200-E-10 Unplanned Release X X X

UN-200-E-11 Unplanned Release X X X

UN-200-E-12 Unplanned Release X X X

UN-200-E-13 Unplanned Release X X X

UN-200-E-15 Unplanned Release X X X

UN-200-E-19 Unplanned Release X X X

UN-200-E-20 Unplanned Release X X X

UN-200-E-22 Unplanned Release X x X

UN-200-E-25 Unplanned Release X x X

UN-200-E-26 Unplanned Release x x X

UN-200-E-28 Unplanned Release X x X

UN-200-E31 UnplannedRelease x X X

UN-200-E-33 Unplanned Release x X X

UN-200-E-35 Unplanned Release x X X

UN-200-E-39 Unplanned Release X X x
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Table 7-4. Preliminary Remedial Action AlternatiVes Applicable
Unplanned Release Sites.

to Waste Management Units and
Page 4 of 4

Alt 1. Alt 5.
Multimedia Alt 2. Excavation,

Cover With or In Situ Alt 3. Alt 4. Treatment, and Alt 6.
Without Vertical Grouting or Excavation and In Situ Geologic Disp. of In Situ Soil Vapor

Waste Management Unit or Unplanned Release Barriers Stabilization Treatment Vitrification TRU Soil Extraction for VOCs

UN-200-E40 Unplanned Release X X

UN-200-E-42 Unplanned Release X X X

UN-200-E-49 Unplanned Release X X X

UN-200-E-56 UnplannedRelease X X X

UN-200-E-58 Unplanned Release X

UN-200-E-60 Unplanned Release X

UN-200-E-62Unplanned Release X X X

UN-200--65 Unplanmed Release X X X

UN-200-E-67 Unplanned Release X X

UN-200-E-68 Unplanned Release X X X

UN-200-E-97Unplanned Release X x X

UN-200-E-88 Unplanned Release X IX

UN-200-E-94 UnplannedRelease X X X

UN-200-E-96 Unplanned Release x x X

UN-200-E-97 Unplanned Release XCI X X'

UN-200-E-100 Unplanned Release XC I X

UN-200-E-114Unplanned Release X X X

UN-200-E-117 Unplanned Release x x x I

UN-200-E-142UnplannedRelease x X
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1 8.0 DATA QUALITY OBJECTIVES
2
3
4 As described in Section 1.2.2, this aggregate area management study (AAMS) process,
5 as part of the Hanford Site Past-Practice Strategy (DOE/RL 1992a), is designed to focus the
6 remedial investigation (RI)/feasibility study (FS) process toward comprehensive cleanup or
7 closure of all contaminated areas at the earliest possible date and in the most effective
8 manner. The fundamental principle of the Hanford Site Past-Practice Strategy is a "bias for
9 action" that emphasizes the maximum use of existing data to expedite the RI/FS process as

10 well as allow decisions about work that can be done at the site early in the process, such as
11 expedited response actions (ERAs), interim remedial measures (IRMs), limited field
12 investigations (LFIs), and focused feasibility studies (FFSs). The data have already been
13 described in previous sections (2.0, 3.0, and 4.0). Remediation alternatives are described in
14 Section 7.0. However, data, whether existing or newly acquired, can only be used for these

t7r 15 purposes if it meets the requirements of data quality as defined by the data quality objective

16 (DQO) process developed by the U.S. Environmental Protection Agency (EPA) for use at
17 Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) sites

- 18 (EPA 1987). This section implements the DQO process for this, the scoping phase in the
19 PUREX Plant Aggregate Area.
20

4 21 In the guidance document for DQO development (EPA 1987), the process is described
22 as involving three stages which have been used in the organization of the following sections:
23

04 24 * Stage 1--Identify decision types (Section 8.1)
25
26 * Stage 2--Identify data uses and needs (Section 8.2)

N 27
28 * Stage 3--Design a data collection program (Section 8.3).
29
30
31 8.1 DECISION TYPES (STAGE 1 OF THE DQO PROCESS)
32
33 Stage 1 of the DQO process is undertaken to identify:
34
35 0 The decision makers (thus, data users) relying on the data to be developed
36 (Section 8.1.1)
37
38 * The data available to make these decisions (Section 8.1.2)
39
40 * The quality of these available data (Section 8.1.3)
41
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I * The conceptual model into which these data must be incorporated (Section 8.1.4)
2
3 * The objectives and decisions that must evolve from the data (Section 8.1.5).
4
5 These issues serve to define, from various sides, the types of decisions that will be
6 made on the basis of the PUREX Plant AAMS.
7
8
9 8.1.1 Data Users
10
11 The data users for the PURBX Plant AAMS and subsequent investigations such as
12 LFIs, RI/FSs, and Resource Conservation and Recovery Act (RCRA) Facility Investigations
13 (RFI)/Corrective Measures Studies (CMSs) are the following:
IT
It' * The decision makers for policies and strategies on remedial action at the Hanford

Site. These are the signatories of the Hanford Federal Facility Agreement and
Consent Order (Tri-Party Agreement) (Ecology et al. 1990) including the

18- Washington State Department of Ecology (Ecology), EPA, and the Department of
I 9.Energy (DOE).
20
21n Nominally these responsibilities are assigned to the managers of these agencies
22, (the Director of Ecology, the Administrator of EPA, and the Secretary of Energy
23 for DOE), although the political process requires that more local policy-makers
24N (such as the Regional Administrator of EPA and the head of the U.S. Department
25 of Energy, Richland Operations Office (DOE RL) and, to a great extent,
26 technical and policy-assessment staff of these agencies will have a major say in
27N the decisions to be evolved through this process.
2-
29 * Unit managers of Westinghouse Hanford and potentially other Hanford Site
30 contractors who will be tasked with implementing remedial activities at the
31 PUREX Plant Aggregate Area. Staff of these contractors will have to make the
32 lower level (tactical) decisions about appropriate scheduling of activities and
33 allocation of resources (funding, personnel, and equipment) to accomplish the
34 recommendations of the AAMS.
35
36 * Concerned members of the wide community involved with the Hanford Site.
37 These may include:
38
39 - Other state (Washington, Oregon, and other states) and federal agencies
40
41 - Affected Indian tribes

WHC(PUREX-4)/9-24-92/03383A
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1
2 - Special interest groups
3
4 - The general public.
5
6 These groups will be involved in the decision process through the implementation of
7 the Community Relations Plan (Ecology et al. 1989), and will apply their concerns
8 through the "primary" data users, the signatories of the Tri-Party Agreement.
9

10 The needs of these users will have a pivotal role in issues of data quality. Some of this
11 influence is already imposed by the guidance of the Tri-Party Agreement.
12
13

-0 14 8.1.2 Available Information
rrr 15

16 The Hanford Site Past-Practice Strategy specifies a "bias for action" which intends to
o 17 make the maximal use of existing data on an initial basis for decisions about remediation.

18 This emphasis can only be implemented if the existing data are adequate for the purpose.
19
20 Available data for the PUREX Plant Aggregate Area are presented in Sections 2.0, 3.0,
21 and 4.0 and in topical reports prepared for this study. As described in Section 1.2.2, these
22 data should address several issues:

123
24 0 Issue 1: Facility and process descriptions and operational histories for waste
25 sources (Sections 2.2, 2.3, and 2.4)
26

4 27 * Issue 2: Waste disposal records defining dates of disposal, waste types, and
28 waste quantities (Section 2.3)

c 29
30 0 Issue 3: Sampling events of waste effluents and affected media (Section 4.1)
31
32 * Issue 4: Site conditions including the site physiography, topography, geology,
33 hydrology, meteorology, ecology, demography, and archaeology (Section 3.0)
34
35 * Issue 5: Environmental monitoring data for affected media including air, surface
36 water, sediment, soil, groundwater and biota (Section 4.1, except that
37 groundwater data is presented in the separate 200 East Groundwater Aggregate
38 Area Management Study Report, AAMSR).
39
40 A major requirement for adequate characterization of many of these issues is
41 identification of chemical and radiological constituents associated with the sites, with a view
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1 to determine the contaminants of concern there and the extent of their distribution in the soils
2 beneath each of the waste management units in the PUREX Plant Aggregate Area. There
3 was found to be a limited amount of data in this regard. The data reported for the various
4 waste management units in the PUREX Plant Aggregate Area (see Section 4.1 and Tables
5 4-1, 4-2, and 4-3) have been found to describe:
6
7 * Inventory.generally estimated from chemical process data and emphasizing
8 radionuclides (Issues 1 and 2). These data are especially limited regarding
9 reconstruction of early 'pefnins activities, and even the most recent data are
10 based on very few sampling events, possibly non-representative of the long-term
11 activity of the waste management units. In some cases ( g frh2607-EL
12 Septic Tank) even the location of the facility is not adequately understood.
1K
14 * Surface radiological surveyszundifferentiated radiation levels, without
17l' identification of radionuclides present, presented in terms of extent of radiation
1(b and maximal levels (Issue 5). These historical data are extremely difficult to
17 relate to the present-day distribution and nature of the radioactive contamination
18 they purport to measure because of the lack of radionuclide identification and the
1fk likelihood that changes have occurred (at least to surface soils) since the time of
20 these surveys.
21
220 - External radiation monitoringf similar to the surface radiological surveys but
23 provide eVen less information because with a fixed-point thermoluminescent
2N dosimeter (TLD) no spatial distribution is provided. In addition, data are also
25. available for some TLDs placed at points not associated with specific waste
26 management units. The TLD data egai4a)s do not differentiate radionuclide
214 species.
2&,-
29 * Waste, soil, or sediment samplingjthese include waste sampling in single-shell
30 tanks (in the 241-A, 241-AX and 241-C Tank Farms), and sediment sampling in
31 the 216-A-29 Ditch (Issue 5). The quality of these data is apparently geed,-but
32 ehangess Xr pN iC g
33 at the release sites (e.g., eleanup aetivitie) since the time of the sampling
34 makesn the data inapplicable to determination of the
35 present-day distribution of contamination #W s gd'
36 aN rs Ae SEN
37 a Naa r
38 d
39
40 There are also seme-sets of data of soil sampling and analysis that were
41 conducted for several years on a grid pattern that cannot be assigned to a
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I particular waste management unit. These data would indicate impacts of
2 historical operations at the Hanford Site, and in the vicinity of the grid points, but
3 the impacts cannot be ascribed to a particular unit and so do not assist in decision
4 making on a unit-by-unit basis y s

6
7 * Biota samplinggonly in the A 6-A-29 Ditch. These data
8 could assist assessment of biOjuptake and transfer pathways from this unit (Issue
9 5).

10
11 There are also analytical data for grid-point samples of vegetation which again
12 cannot be assigned to a specific waste management uni4tt yet
13 d Del getaon.
14

T 15 Dicta sampling: nl in the 216 A 24 Crib. Thzsc data could assist asscssmcn

C 16 ef big uptnr and bia transfcr pathways from ths unit (Issue 5).
17
18 * Borehole geophysics these data, for a number of units which discharged to the
19 soil column (cribs, fronch desins, and th) 216 U 14
20 and the single-shell tanks, were designed to detect the presence of radionuclides
21 (by their gamma-ray radiation) in the subsurface and to indicate whether these
22 materials are migrating vertically (Issue 5). A list of these surveys that have
23 been conducted in the PUREX Plant Aggregate Area is included in the PUREX
24 Plant Geologic and Geophysics Data Package for the 200 Aggregate Area
25 Management Study prepared for this study (Chamness et al. 1992). neseg7
26 r data are limited by the method's inability to identify specific
27 radionuclides and; thus4 to differentiate naturally occurring radioactive materials

a 28 from possible releases. Variations in quality control further limit their
29 comparability and possible use for estimation of concentrations.
30
31 Besides these historic data, additional borehole geophysical data will be available
32 through the Radionuclide Logging System (RLS), being carried out at the time of
33 this report and in support of the AAMS process. Like the previous (gross
34 gamma) logging conducted at waste management units in the PUREX Plant
35 Aggregate Area, the RLS depends on gamma rays and so-cannot detect some
36 species of radionuclides. However, unlike the gross gamma surveys, the RLS is
37 designed to identify individual radionuclide species through their characteristic
38 gamma ray photon energy levels. It should thus be able to differentiate naturally-
39 occurring radionuclides from those resulting from releases. It will also (like
40 gross gamma logging) determine the vertical extent of the presence of the
41 radionuclides. It will be conducted in about ten wells located in the PUREX
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1 Plant Aggregate Area and will be available with completion of the AAMS
2 process.
3
4 Based on the above summary, the data are considered to be of varying quality. These
5 data have not been validated, a process generally required for risk assessment or final Record
6 of Decision (ROD) purposes. Most of the data are based on field methods, which are
7 generally applicable only for screening purposes and can be used to focus future activities
8 (e.g., sampling and analysis plans).
9
10 They are considered to be deficient in one or more of the following ways:
11
12 * The metodsthods wi ae ben d n are unable to differentiate

the various radionuclides that may have been present at the time of the survey.

15- * The release locations have been changed (especially by remediation activities)

1(6 since the time of the survey or sampling, and it is likely that contaminant
17 distributions have changed.
18-
1$. The survey or sampling has been done at a location different from the waste
20 management unit or release, and so would not be representative of the
21n concentrations in the zone of release. This deficiency applies to horizontal and
22 vertical differences in location: the borehole geophysics data may be at the
23 correct depths, but the distance of the borehole from the waste management unit
24N can severely attenuate the gamma-radiation that is used to indicate contamination;
2Li surface sampling and surveys similarly cannot establish subsurface contaminant
26 1 concentrations or even disprove the possible presence of some radioactive
27 N constituents (particularly alpha-emitting transuranicrTU elements).
28C,
29 * There has been virtually no measurement of non-radioactive hazardous
30 constituents in the sampling and analysis of media in the PUREX Plant Aggregate
31 Area.
32
33 As a result of these deficiencies, the data are not considered to be usable for input to a
34 quantitative risk assessment or for comparison to appliable or rolovat ad apprp
35 requifef ent-s-(ARARs). $ggiggggg"li
36
37 In addition to these data, there are also data regarding site conditions (Issue 4)
38 whieh i| do not directly relate to the presence of environmental releases but which will
39 assist in the assessment of its potential migration if present. These data are generally
40 summarized in the Topical Ripports prepared for this AAMS. Those include the following:
41
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I * PUREX Plant Geologic and Geophysics Data Package for the 200 Aggregate
2 Area Management Study (Chamness et al. 1992), contains tables of wells in which
3 borehole geophysics have been conducted, the types and dates of the tests, and a
4 reference to indicate the physical location of the logs. The package also includes
5 a list of the data available from the drilling of each well located in the PUREX
6 Plant Aggregate Area, such as the logs available (driller's or geologist's;
7 indication of their physical location; grain size, carbonate, moisture, and
8 chemical/radiological analyses; lists of depths, dates, elevation, and coordinates
9 for all wells) and copies of the boring logs and well completion (as-built)

10 summaries for a selection of wells in the PUREX Plant Aggregate Area.
11
12 * Geologic Setting of the 200 East Area: An Update (Lindsey et al. 1992) includes
13 descriptions of regional stratigraphy, structural geology, and local (200 East
14 Area) stratigraphy, with revised structure and isopach maps of the various

V) 15 unconsolidated strata found beneath the 200 East Area.

1617 The data in these topical reports was obtained for the AAMS based on a review of
18 driller's and geologist's logs for wells drilled in the PUREX Plant Aggregate Area. A
19 selection of 15 of those logs was made which best represented the geologic structures below
20 the aggregate area and N presented in Chamness et al. (1992). Lindsey et al. (1992) then
21 used these wells (and others from other Agggregate A4reas in the 200 East Area) to develop
22 cross-sections, structure maps, and isopach maps, which were in turn adapted to the specific
23 needs of this report and presented in Section 3.0. Only existing logs were used; no new

04 24 wells were drilled as part of this study. The quality of the data varies among the logs
25 according to the time they were drilled and the scope of the study they were supporting, but
26 generally these data are sufficient for the general geological characterization of the site.
27 Issues involving the potential of contaminant migration at specific sites, based on
28 stratigraphic concerns, may not be fully addressed through any existing borings or wells
29 because appropriate borings may not be located in close proximity; these issues should be
30 addressed during subsequent field investigations at locations where contaminant migration is
31 considered likely.
32
33 Another class of data that was gathered in the general area of the 200 West Area, and
34 is potentially appropriate to the PUREX Plant Aggregate Area, is the result of a set of
35 studies which were performed for the Basalt Waste Isolation Project (BWIP) (DOE 1988b),
36 in the attempt to site a high-level radioactive waste geologic repository in the basalt beneath
37 and in the vicinity of the Hanford Site. The proposed Reference Repository Site included the
38 200 West Area and some distance beyond it, mainly to the west. For this siting project, a
39 number of geologic techniques were used, and some of the data generated by the drilling
40 program has been used for the stratigraphic interpretation presented in Section 3.4 (all the
41 wells denoted with an alias "BH-.." were drilled for the BWIP) and a number of the figures
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I used in this and other sections of Section 3.0. The program also included a number of
2 geophysical studies, using the following techniques:
3
4 * Gravity
5
6 * Magnetics
7
8 * Seismic reflection
9
10 * Seismic refraction
11
12 * Magnetotellurics.
13-
14 These data, as presented in Section 1.3.2.2.3 of DOE (1988b), were reviewed for their
&? relevance to the present PUREX Plant (source area) AAMS. The limitations of these studies
WD include the following aspects:
17
18 * Most of the studies covered a regional scale with lines or coverages that may
19z have crossed the PUREX Plant Aggregate Area (or even the 200 East Area) only
29 in passing. Some of the surveys (e.g., the grid of gravity stations) specifically
2Y avoided the 200 East Area ("due to restricted access").
22D

* Many of the techniques are more sensitive to the basalt than to the suprabasalt
24- sediments of specific interest in the AAMS program, and even less sensitive to
25- the features which are closer to the surface, as is applicable to the source area

AAMS. Basalt is by nature much denser than the unconsolidated sediments (and
27 thus also has a characteristic seismic signature) and has more consistent magnetic
23- properties. In addition, the analysis of the data emphasized the basalt features
29 that were apparent in the data. All this is appropriate to a study of the basalt, but
30 does not make the studies applicable to the current study.
31
32 Even when features potentially caused by shallow sediments are identified, they
33 are interpreted either very generally (e.g., "erosional features in the Hanford and
34 (or) Ringold Formations") or as complications (e.g., "shallow sediment velocity
35 variations causing stacking velocity correction errors"). There are only-a-very
36 few features (and none in the PUREX Plant Aggregate Area) which are
37 interpreted as descriptive of the structure of the suprabasalt sediments.
38
39 * Lastly, some of the anomalies which are interpreted in terms of a sedimentary
40 stratigraphic cause (e.g., "erosion of Middle Ringold") do not bear up under the
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1 more detailed stratigraphic interpretation carried out under the topical reports for
2 the AAMS (Lindsey et al. 1992; Chamness et al. 1992).
3
4 However, these data will be reviewed in more detail for the purposes of the 200 East
5 Groundwater AAMSR, since deeper features (including in the basalt) are of more concern for
6 that study.
7
8 Other data, presented in Sections 2.0, 3.0, and 4.0, are broader-scale rather than site-
9 specific such as contaminant concentrations. These include topography, meteorology, surface

10 hydrology, environmental resources, human resources, and contaminant characteristics.
11 These data are generally of acceptable quality for the purposes of planning remedial actions
12 in the PUREX Plant Aggregate Area.

CM 13
14

L) 15 8.1.3 Evaluation of Available Data
16
17 |e|EjPA (1987) has specified indicators of data quality, the five "PARCC" parameters
18 (precision, accuracy, representativeness, completeness, and comparability), which can be
19 used to evaluate the existing data and to specify requirements for future data collection.
20
21 * Precision-Rthe reproducibility of the datak

st 22

N 23 Accuracy- the lack of a bias in the data;

25 Much of the existing data are of limited precision and accuracy due to the
26 analytical methods which have been used historically. The gross gamma borehole
27 geophysical logging in particular is limited by methodological problems although

a 28 reproducibility has been generally observed in the data. Conditions that have
29 contributed to lack of precision and/or accuracy include: improvements in
30 analytical instrumentation and methodology making older data incompatible;
31 effects of background levels (particularly regarding radioactivity and inorganics);
32 and lack of quality control on data acquisition.
33
34 The limitations in precision and accuracy in existing data are mainly due to the
35 progress of analytical methodologies and quality assurance (QA) procedures since
36 the time they were collected. The Hanford Site Past-Practice Strategy (DOE/RL
37 1992a) recommends that existing data be used to the maximum extent possible, at
38 two levels: first to formulate the conceptual model, conduct a qualitative risk
39 assessment, and prepare work plans, but also as an initial data set that can be the
40 basis for a fully qualified data set through a process of review, evaluation, and
41 confirmation.
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1 * Representativeness- the degree to which the appropriate environmental
2 parameters or media have been sampled$
3
4 This parameter highlights a shortcoming of most of the historical data. S6m
5 dicsio frprsnaivns giainsi rsented iin Section~ 8.1 2
6 Limitations include the observation only of gross gamma radiation rather than
7 differentiating it by radionuclide (e.g., through spectral surveying methods as are
8 being used by the RLS program), the analysis of samples only for radionuclides
9 rather than for chemicals and radionuclides, and the failure to sample (especially
10 in the subsurface) for the full potential extent of contaminant migration.
11
12 The data are incomplete primarily because of the lack of subsurface sampling for
1 ) extent of contamination. This is because no subsurface investigation has been
14 initiated on the waste management units in the PUREX Plant Aggregate Area yet.
151 The lack of these data is also caused by concerns to limit the potential exposure
Ib to radioactivity of workers who would have to drill in contaminated areas and the
17 possible release or spread of contamination through these intrusive procedures.
18- The result of this data gap is that none of the sites can be demonstrated to have
1%9 contamination either above or below levels of regulatory concern, and a full
20 quantitative risk assessment cannot be conducted.
217
220 In addition, in many cases it has been necessary to use general data (i.e., from
23 elsewhere in the 200 East Area or even from the vicinity of the 200 Areas) rather
24N than data specific to a particular waste management unit. For most purposes of
25. characterization for transport mechanisms, this procedure is acceptable given the
26 screening level of the present study. For example, while it is appropriate to use a
21M limited number of boring logs to characterize the stratigraphy in the Aiggregate
2F&. A:rea (Chamness et al. 1992, Lindsey et al. 499+99), the later, waste
29 management unit specific, field sampling plans will require detailed consideration
30 of more of the logs of wells drilled in the immediate vicinity, whatever their
31 quality, as a starting point to conceptually model the geology specifically beneath
32 that unit.
33
34 * Completeness-kthe fraction of samples which are considered "valid"
35
36 None of the data that have been previously gathered in the PUREX Plant
37 Aggregate Area has been "validated" in the EPA Contract Laboratory Program
38 (CLP) sense, although varying levels of quality control have been applied to the
39 sampling and analysis procedures.
40 chaacerzaio p:r rzzsu a ntb utbl o s n om rs40~X

41 e best indication of the validity of the data is the reproducibility
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1 of the results, at least as far as precision is concerned (accuracy requires proof of
2 a lack of bias). This indicates that validity (completeness) is one of the less
3 significant problems with the data.
4
5 * Comparability K:the confidence that can be placed in the comparison to two data
6 sets (e.g., separate samplings)2
7
8 With varying levels of quality control and varying procedures for sample
9 acquisition and analysis, this parameter is also generally poorly met. Much of

10 this is due to the more recent development of QA procedures.
11
12 While these limitations cannot in most cases be quantified (and some such as
13 representativeness are specifically only qualitative), most of the data gathered in the PUREX
14 Plant Aggregate Area can be cited as failing one or more of the PARCC parameters. As
15 discussed in Section 8.1.2, the data are considered to be deficient in completeness, (the
16 appropriate media, constituents, or locations were generally not sampled or analyzed). These
17 data should, however, be used to the maximum extent in the development of work plans for
18 site field investigations, prioritization of the various units, and to determine, to the extent
19 possible, where contamination is or is not present.
20
21 In addition to these site-specific data, there are also a limited number of non site-
22 specific sampling events that are being developed to determine background levels of naturally
23 occurring constituents (Hoover and IeGore 1991). These data can be used to differentiate
24 the effect of the environmental releases from naturally occurring background levels.
25
26
27 8.1.4 Conceptual Model

C 28
29 The initial conceptual model of the waste management units in the PUREX Plant
30 Aggregate Area is presented and described in Section 4.2 (Figure 4-3). The model is based
31 on best estimates of where contaminants were discharged and their potential for migration
32 from release points. The conceptual model is designed to be conservatively inclusive in the
33 face of a lack of data. This means that a migration pathway was included if there is any
34 possibility of contamination travelling on it, historically or at present. In most cases there
35 may not be a significant flux of such contamination migration for many of the pathways
36 shown on the figure.
37
38 The pathway from the cribs leading to adsorption of transuranic elements on vadose-
39 zone soils is possibly the most significant. These and other pathways can be traced on the
40 conceptual model. All are possible; only a few are likely because of the conservatism
41 inherent in including all conceivable pathways. More importantly, even if a pathway carries
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1 significant levels of a contaminant, it still may not have carried contamination to the ultimate
2 receptors, human or ecological. This can only be assessed by sampling at the exposure point
3 on this pathway, or sampling at some other point and em nfi joM to the
4 exposure point, to indicate the dosage to the receptors.
5
6 There are significant uncertainties in the contaminant levels in the contaminant
7 migration pathways shown on the conceptual model, yet almost none of these pathways has
8 been sampled to determine whether any contamination still exists in any of the locations
9 implicated from the conceptual model, and if so which constituents, how much, and to what
10 extent.
11
12
13n 8.1.5 Aggregate Area Management Study Objectives and Decisions
14
13q The specific objectives of the PUREX Plant AAMS are listed in Section 1.3. They
163, include the following:
17
1r * Assemble site data (as described in Section 8.1.2)
1$,
20 * Describe site conditions (see Section 3.0)
21"'
22o * Conduct limited new site characterization work (see separate topical reports)
23
24 Develop a preliminary site conceptual model (see Section 8.1.4)
25-
26 * Identify contaminants of concern and their distribution (Section 4.0)
2-f
2br * Identify potential ARARs (Section 6.0)
29
30 * Define preliminary remedial action objectives and screen potential remedial
31 technologies to prepare preliminary remedial action alternatives (Section 7.0) and
32 provide recommendations for FFS (Section 9.4.1) and treatability studies (Section
33 9.5)
34
35 * Define data needs, establish general DQOs, and set priorities
36
37 * Recommend ERA, IRM, LFI, or other actions (Section 9.0)
38
39 * Redefine and prioritize, as data allow, operable units, their boundaries, and work
40 plan activities with emphasis on supporting early cleanup actions and records of
41 decision (Sections 8.3 and 9.0)
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1 * Integrate RCRA TSD closure activities with past-practice activities
2 (Section 9.3.4).
3
4 The decisions that will have to be made on the basis of this AAMS can best be
5 described according to the Hanford Site Past-Practice Strategy (DOERL 1992a) flow chart
6 (Figure 1-2 in Section 1.0) that must be conducted on a site-by-site basis. Decisions are
7 shown on the flow chart as diamond-shaped boxes, and include the following:
8
9 * Is an ERA justified?

10
11 * Is less than six months' response needed (is the ERA time critical)?
12
13 e Are data sufficient to formulate the conceptual model and perform a qualitative

%0 14 risk assessment?
Lo 15

16 0 Is an IRM justified?
o 17

18 * Can the remedy be selected?
19

2 Can additional required data be obtained by LFI?

22 * Are data (from field investigations) sufficient to perform risk assessment?
23
24 * Can an Operable Unit/Aggregate Area ROD be issued?
25
26 (The last two questions will only be asked after additional data are obtained through

N 27 field investigations, and so are DQO issues only in assessing scoping for those
28 investigations.)
29
30 Most of these decisions are actually a complicated mixture of many smaller questions,
31 and will be addressed in Section 9.0 in a more detailed flowchart for assessing the need for
32 remediation or investigation.
33
34 Similarly, the tasks that will need to be performed after the AAMS that drive the data
35 needs for the study are found in the rectangular boxes on the flow chart. These include the
36 following:
37
38 E ERA (if justified)
39
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I * Definition of the threshold contamination levels, and formulation of conceptual
2 model, performance of qualitative risk assessment, and FS screening (IRM
3 preliminaries)
4
5 * FFS for IRM selection
6
7 * Determination of minimum data requirements for IRM path
8
9 * Negotiation of Scope of Work, relative priority, and incorporation into integrated
10 schedule, performance of LFI
11
12 * Determination of minimum data needs for risk assessment and final remedy
13' selection (preparation of RI/FS path).

15 These stages of the investigation must be considered in assessing data needs
1j5 (Section 8.2.1).
17
18
19 8.2 DATA USES AND NEEDS (STAGE 2 OF THE DQO PROCESS)

21 Stage 2 of the DQO development process (EPA 1987) defines data uses and specifies
22 the types of data needed to meet the project objectives. These data uses and needs are based
2& on the Stage 1 results, but must be more sp6cific. The elements of this stage of the DQO
24 process include:
25-
244 * Identifying data uses (Section 8.2.1)
27
29 * Identifying data types (Section 8.2.2.1)
29
30 * Identifying data quality needs (Section 8.2.2.2)
31
32 * Identifying data quantity needs (Section 8.2.2.3)
33
34 * Evaluating sampling/analysis options (Section 8.2.2.4)
35
36 a Reviewing data quality parameters (Section 8.2.2.5)
37
38 * Summarizing data gaps (Section 8.2.3).
39
40 Stage 2 is developed on the basis of the conceptual model and the project objectives.
41 These following sections discuss these issues in greater detail.
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1 8.2.1 Data Uses
2
3 For the purposes of the remediation in the PUREX Plant Aggregate Area, most data
4 uses fall into one or more of four general categories:
5
6 0 Site characterization
7
8 * Public health evaluation and human health and ecological risk assessments
9

10 * Evaluation of remedial action alternatives
11
12 * Worker health and safety.

0 13
14 Site characterization refers to a process that includes determination and evaluation of

a 15 the physical and chemical properties of any wastes and contaminated media present at a site,
o 16 and an evaluation of the nature and extent of contamination. This process normally involves

17 the collection of basic geologic, hydrologic, and meteorologic data but more importantly for
~ 18 the PUREX Plant Aggregate Area waste management units, data on specific contaminants

r 19 and sources that can be incorporated into the conceptual model to indicate the relative
0 20 significance of the various pathways. Site characterization is not an end in itself, as stressed

21 in the Hanford Site Past-Practice Strategy (DOE/RL 1992a), but rather the data must work
. 22 toward the ultimate objectives of assessing the need for remediation (according to risk

23 assessment methods, either qualitative or quantitative or compliance with ARARs) and
24 providing appropriate means of remediation (through an FFS, FS, or CMS). The

- 25 understanding of the site characterization, based on existing data, is presented in Sections
26 2.0, 3.0, and 4.0, and summarized in the conceptual model (Section 4.2).
27

a' 28 Data required to conduct a public health evaluation, and human health and ecological
29 risk assessments at the sites in the PUREX Plant Aggregate Area include the following:
30 input parameters for various performance assessment models (e.g., the Multimedia
31 Environmental Pollutant Assessment System); site characteristics; and contaminant data
32 required to evaluate the threat to public and environmental health and welfare through
33 exposure to the various media. These needs usually overlap with site characterization needs.
34 An extensive discussion of risk assessment data uses and needs for both human health and
35 ecological evaluations is presented in the Risk Assessment Guidance for Superfind Volumes 1
36 and 2 (EPA 1989a,c). The EPA Region 10 has also developed its preferred methodology for
37 these risk assessment activities (EPA 1989a, 1991a). The ecological and human health risk
38 assessments will follow the guidance outlined in the approved M-29-03 milestone document,
39 Hanford Site Baseline Risk Assessment Methodology. The data requirements for an
40 ecological risk assessment include (1) identification of critical species, (2) identification of
41 habitat within and surrounding the Hanford Site, (3) feeding relationships among species of
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I concern, and (4) contaminant concentrations in environmental media and species of interest.
2 The main deficiency in the data available for waste management units in the PUREX Plant
3 Aggregate Area is that a quantitative assessment of contaminant concentrations for purposes
4 of risk assessment cannot be performed. The present understanding of site risks is presented
5 in the selection of constituents of concern (Section 4.0). The data needs for quantitative risk
6 assessments will be considered in developing site-specific sampling and analysis plans
7 according to the Hanford Site Past-Practice Strategy.
8
9 Data collected to support evaluation of remedial action alternatives for ERAs, IRMs,
10 FFSs, or the full RI/MS, include site screening of alternatives, feasibility-level design, and
11 preliminary cost estimates. Once an alternative is selected for implementation, much of the
12 data collected during site investigations (LF or RI) can also be used for the final engineering
13o. design. Generally, collection of information during the investigations specifically for use in
14 the final design is not cost effective because many issues must be decided about appropriate
15 technologies before effective data gathering can be undertaken. It is preferable to gather
16=) such specific information during a separate predesign investigation or at the time of
17 remediation (i.e., the "observational approach" of the Hanford Site Past-Practice Strategy
18 [DOE/RL 1992a]). Based on the existing data, broad remedial action technologies and
19v objectives have been identified in Section 7.0.
20
21 The worker health and safety category includes data collected to establish the required
220 level of protection for workers during various investigation activities. These data are used to
2 determine if there is concern for the persomiel working in the vicinity of the aggregate area.
24 The results of these assessments are also used in the development of the various safety
25- documents required for field work (see Health and Safety Plan, Appendix B).
26
27 It should be noted that each of these data use categories (site characterization, risk
29'+ assessment needs, remedial actions, and health and safety) will be required at each decision
29 point on the Hanford Site Past-Practice Strategy (DOE/RL 1992a) flow chart, as discussed at
30 the end of Section 8.1.5. To the extent possible, however, not all sites will be investigated
31 to the same degree but only those with the highest priority. These results will then be
32 extended to the other, analogous sites which have similar geology and disposal histories (see
33 Section 9.2.3).
34
35 The existing data can presently be used for two main purposes:
36
37 * Development of site-specific sampling plans (site characterization use)
38
39 * Screening for health and safety (worker health and safety use).
40
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1 Table 8-1 presents a summary of the availability of existing data for these two uses.
2
3 For the purposes of developing sampling plans, existing information is available for:
4
5 * The location of waste management units and unplanned releases-: many of the
6 units or releases have surface expressions, markers, or have been surveyed in the
7 past. The unplanned releases in particular are lacking in this information, as well
8 as for the 2607-EL Septic Tank and Drain Field. Many of the unplanned releases
9 are located by coordinates only and can be found on various site maps by a

10 number of different names.
11
12 * Possible contamination found at the waste management units-: these data are
13 derivable from the inventories for the units (mainly for the cribs and other
14 disposal facilities) as well as from the limited sampling that has been done at
15 specific sites, such as the 216-A-29 Ditch.
16
17 The likely depth of this information is mainly obtained from the
18 gross gamma borehole logging for many of the units.
19
20 Two types of information are available for the purposes of worker health and safety,
21 and will be used for the development of health and safety documents:

o 22
23 * Levels of surface radiatioti-:derived from the on-going periodic radiological
24 surveys done under the Environmental Surveillance program (Schmidt et al.
25 49V92). Table 8-1 shows where surveys have indicated no detectable levels
26 of surface radiation and so no additional survey is required before surface
27 activities can be conducted.
28
29 * Expected maximum contaminant levels--4these data can be used mainly on the
30 results of subsurface soil sampling. Extensive sampling of this type has generally
31 not been conducted at the PURBX Plant Aggregate Area waste management units.
32
33 Table 8-1 also presents a first expression of the data needs for the individual waste
34 management units in the PURBX Plant Aggregate Area, which must be addressed for
35 remediation approaches to be developed.
36
37
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1 8.2.2 Data Needs
2
3 The data needs for the PUREX Plant Aggregate Area are discussed in the following
4 sections according to the categories of types of data (Section 8.2.2.1), quality (8.2.2.2),
5 quantity (8.2.2.3), options for acquiring the data (8.2.2.4), and appropriate DQO (PARCC)
6 parameters (8.2.2.5). These considerations are summarized for each category of waste
7 management unit site in the PUREX Plant Aggregate Area (Section 8.2.3).

9 8.2.2.1 Data Types. Data use categories described in Section 8.2.1 define the general
10 purpose of collecting additional data. Based on the intended uses, a concise statement
11 regarding the data types needed can be developed. Data types specified at this stage should
12 not be limited to chemical parameters, but should also include necessary physical parameters
13- such as bulk density, moisture, and hydraulic conductivity. Precipitation recharge, chemical
14 distribution coefficients, and organic complexation data appear adequate, but may require
If additional study based on the results of future evaluations. Since environmental media and
l6fr source materials are interrelated, data types used to evaluate one media may also be useful to
17 characterize another media.
18
191) Identifying data types by media indicates that there are overlapping data needs. Data
2Q, objectives proposed for collection in the site investigations at sites in the PUREX Plant
21 Aggregate Area are discussed in Section 8.3 to provide focus to investigatory methods that
220 may be employed. The data type requirements for the preliminary remedial action
2 alternatives developed in Section 7.4 are summarized in Table 8-2.

25- 8.2.2.2 Data Quality Needs. The various tasks and phases of a CERCIA investigation
2 may require different levels of data quality. Important factors in defining data quality

include selecting appropriate analytical levels and validation and identifying contaminant
2P levels of concern as described below. The Westinghouse Hanford document, A Proposed
29 Data Quality Strategy for Hanford Site Characterization, will be used to help define these
30 levels (McCain and Johnson 1990). The DQOs will also be devloped and defined on an
31 operable unit basis in the work plans and, specifically, in the Quality Assurance Project Plans
32 (QAPjPs) which will guide investigation activities.
33
34 Chemical and radionuclide laboratory analysis will be one of the most important data
35 types, and is required at virtually all the waste management units in the PUREX Plant
36 Aggregate Area. In general, increasing accuracy, precision, and lower detection limits are
37 obtained with increasing cost and time. Therefore, the analytical level used to obtain data
38 should be commensurate with the intended use. Table 8-3 defines five analytical levels
39 associated with different types of characterization efforts. While the bulk of the analysis
40 during LFIs/RIs will be screening level (DQO Level I or 11), these data will require
41 confirmation sampling and analysis to allow final remedial decisions through quantitative risk
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1 assessment methods. Individual DQO analytical PARCC parameters for Level III or IV
2 analytical data associated with each contaminant anticipated in the PUREX Plant Aggregate
3 Area (as developed in Section 5) are given in Table 8-4. These parameters will be used for
4 the development of site-specific sampling and analysis plans and quality assurance plans for
5 investigations and remediations in the aggregate area.
6
7 Before laboratory or even field data can be used in the selection of the final remedial
8 action, they must first be validated. Exceptions are made for initial evaluations of the sites
9 using existing data, which may not be appropriate for validation but will be used on a

10 screening basis based on the Hanford Site Past-Practice Strategy (DOE/RL 1992a). Other
11 screening data (e.g., estimates of contaminant concentration inferred from field analyses)
12 may also be excepted. Validation involves determining the usability and quality of the data.
13 Once data are validated, they can be used to successfully complete the remedial action
14 selection process. Activities involved in the data validation process include the following:
15
16 0 Verification of chain-of-custody and sample holding times
17
18 * Confirmation that laboratory data meet Quality Assurance/Quality Control

i 19 (QA/QC) criteria
20
21 0 Confirmation of the usability and quality of field data, which includes geological

0 22 logs, hydrologic data, and geophysical surveys
23
24 * Proper documentation and management of data so that they are usable.
25
26 Validation may be performed by qualified Westinghouse Hanford personnel from the
27 Office of Sample Management (OSM), other Westinghouse Hanford organizations, or a

C 28 qualified independent participant subcontractor. Data validation of laboratory analyses will
29 be performed in accordance with A Proposed Data Quality Strategy for Hanford Site
30 Characterization (McCain and Johnson 1990) and standards set forth by Westinghouse
31 Hanford.
32
33 To accomplish the second point, all laboratory data must meet the requirements of the
34 specific QA/QC parameters as set up in the QAPjP for the project before it can be
35 considered usable. The QA/QC parameters address laboratory precision and accuracy,
36 method blanks, instrument calibration, and holding times.
37
38 The usability of field data must be assessed by a trained and qualified person. The
39 project geohydrologist/geophysicists will review the geologic logs, hydrologic data,
40 geophysical surveys, and results of physical testing, on a daily basis, and senior technical
41 reviews will be conducted periodically throughout the project.
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I Data management procedures are also necessary for the validation. Data management
2 includes proper documentation of field activities, sample management and tracking, and
3 document and inventory control. Specific consistent procedures are discussed in the
4 Information Management Overview (Appendix D).
5
6 8.2.2.3 Data Quantity Needs. The number of samples that need to be collected during an
7 investigation can be determined by using several approaches. In instances where data are
8 lacking or are limited (such as for contamination in the vadose zone soils), a phased sampling
9 approach will be appropriate. In the absence of any available data, an approach or rationale
10 will need to be developed to justify the sampling locations and the numbers of samples
11 selected. This will be accomplished and documented in the production of work plans and
12 field sampling plans for each aggregate area, under the guidance and review of the Tri-Party
1 b Agreement participants. Specific locations and numbers of samples will be determined based
14 on data collected during screening activities. For example, the number and location of
150 beta/gamma spectrometer probe locations can be based on results of surface geophysical and
16S radiation surveys. These may help locate some subsurface features, which may not be
17 adequately documented. Details of any higher DQO level subsurface soil sampling scheme
1ir will depend on results of screening investigations such as geophysics surveys, surface
l%s radiation surveys, field chemical screening, and beta/gamma spectrometer probe surveys. In
20 situations where and when available data are more complete, statistical techniques may be
210) useful in determining the additional data required.
22
23 8.2.2.4 Sampling and Analysis Options. Data collection activities are structured to obtain
24' the needed data in a cost-effective manner. Developing a sampling and analysis approach
25. that ensures that appropriate data quality and quantity are obtained with the resources
26 available may be accomplished by using field screening techniques and focusing the higher
2'1 DQO level analyses on a limited set of samples at each site. The investigations on waste
28% management units in the PUREX Plant Aggregate Area should take advantage of this
29 approach for a comprehensive characterization of the site in a cost-effective manner.
30
31 A combination of lower level (Levels I and 11), higher level analytical data (Levels I
32 and IV), and special analytical data (Level V) should be collected. This approach would
33 provide the certainty necessary to determine contaminants present near the sources. Samples
34 collected from the other media (i.e., subsurface soils, sediments) will be analyzed by Test
35 Methods for Evaluating Solid Wastes, (EPA 1986), CLP (EPA 1988b, EPA 1989a), Methods
36 for Chemical Analysis of Water and Wastes (EPA 1983), or Prescribed Procedures for
37 Measurement of Radioactivity in Drinking Water (EPA 1980a).
38
39 8.2.2.5 Data Quality Parameters. The PARCC parameters are indicators of data quality.
40 Ideally, the end use of the data collected should define the necessary PARCC parameters.
41 Once the PARCC requirements have been identified, then appropriate analytical methods can
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1 be chosen to meet established goals and requirements. Definitions of the PARCC parameters
2 are presented in Section 8.1.3.
3
4 In general the precision and accuracy objectives are governed by the capabilities of the
5 available methodologies and in most cases these are more than adequate for the needs of the
6 investigations. Chemical analyses can usually attain parts per billion detection range in soils
7 and water, and this level is adequate to the needs of the risk assessment for most analytes.
8 Radiological analyses reach similar levels. Table 8-4 shows detection levels, generally
9 obtained from the method description such as the document Test Methods for Evaluating

10 Solid Wastes (EPA 1986) or from experience with laboratory analysis. Some constituents
11 (e.g., arsenic) would require analysis to much lower levels, but this is impossible because of
12 the limitations of analytical methods and the effects of natural background levels. For
13 example, EPA Method 200.62-C-CLP can analyze to detection levels of 500 mg/kg in soils,
14 while the Model Toxics Control Act (MTCA) Method C industrial soils cleanup level is
15 50 ptg/kg. In some cases, special analytical methods can be developed to obtain lower
16 detection levels. In addition, risk assessment is conventionally computed only to a single
17 digit of precision and uses conservative assumptions, which reduce the impact of
18 measurements with lower accuracy.
19I 20 For other measurements, such as physical parameters, the precision and accuracy
21 capabilities of existing measurement technologies are sufficient for the evaluation methods

.0 22 used to produce characterization data, so the objectives are based on the limitations of the
23 analysis methodologies.

N 24
25 Representativeness is maintained by fitting the sampling program to the governing
26 aspects of the sources and transport processes of the site, as demonstrated in the site
27 conceptual model (Section 4.2). Initial sampling should concentrate on sources, which are
28 fairly well-understood, and on representative locations of anticipated transport mechanisms.
29 If necessary, following activities can focus on aspects or locations that were not anticipated
30 but were demonstrated by the more general results.
31
32 Completeness is generally attained by specifying redundancy on critical samples and
33 maintaining quality control on their acquisition and analysis. As with representativeness, the
34 initial sampling program may lead to modifications of which samples should be considered
35 critical during subsequent sampling activities.
36
37 Comparability will be met through the use of Westinghouse Hanford standard
38 procedures generally incorporated into the Environmental Investigation and Site
39 Characterization Manual (WHC 1988b).
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I
2
3 8.2.3 Data Gaps
4
5 Considering the data needs developed in Section 8.2.2, and the data available to meet
6 these needs as presented in Section 8.1.2, it is apparent that a number of data gaps can be
7 identified. These are summarized, on a waste management unit category basis, in Table 8-5,
8 and should be the focus of LFIs on a waste management unit category basis, using the
9 analogue sites approach. These contaminant concentration data are the highest priority
10 because of the need to assess the need for remediation (through quantitative risk assesssment
11 and evaluation of compliance with ARARs) and appropriate remedial actions for each site.
12
Im In addition to these data needs specifically addressing contamination problems at sites
14 included for consideration in this aggregate area, there are general data needs which will be
150 required for characterization of the possible transport pathways, as presented in the
16 conceptual model, at locations away from the individual units. These general, nonsite-
17 specific needs include characterization of the following:
is-
1 ^ * Geologic stratigraphy, particularly for possible perched water zones
20
21 * Transport through the vadose zone (mobilization through natural or artificial
22,^ recharge or drainage)
23
24" * Air transport of contamination
25-
26 * Ecological impacts and transport mechanisms (bio-uptake, bio-concentration,
27N secondary receptors through predation)
2%
29 * Potential releases from process effluent lines between facilities and to waste
30 disposal sites.
31
32 All of these needs will have to be addressed in the data collection program (Section
33 8.3). In addition, data gaps that impact groundwater are also addressed in the 200 East
34 Groundwater AAMSR.
35
36
37 8.3 DATA COLLECTION PROGRAM (STAGE 3 OF THE DQO PROCESS)
38
39 The data collection program is Stage 3 of the process to develop DQOs. Conducting
40 an investigation with a mixture of screening and higher-level data is a common method for
41 optimizing the quantity and quality of the data collected. It would be very inefficient and

WHC(PUREX-4)/9-24-92/03383A

8-22



DOE/RL-92-04
Draft B

1 overly expensive to specify beforehand all the types of samples and analyses that will yield
2 the most complete and accurate understanding of the contamination and physical behavior of
3 the site. Data adequate to achieve all the goals and objectives for remedial action decisions
4 are obtained at a lower cost by using the information obtained in the field to focus the
5 ongoing investigation and remediation process.
6
7 Initial sampling should collect new data believed most necessary to confirn and refmte
8 the conceptual model particularly at priority sites. Sampling may then be extended to further
9 reduce uncertainty, to fill in remaining data gaps, to collect more detailed information for

10 certain points where such information is required, or to conduct any needed treatability
11 studies or otherwise support the data needs of the remedial action selection process. An
12 alternative of extrapolating the data from a limited number of sites to other analogous ones
13 will also be used. The need for subsequent investigation phases will be assessed throughout
14 the investigation and remediation activities as data become available. Assessing completeness
15 of the investigation data through a formal statistical procedure is not possible, given the
16 complexity and uncertainty of the parameters required to describe the site and the time to
17 make decisions. Rather, the use of engineering judgement is considered sufficient to the
18 decision process.
19
20
21 8.3.1 General Rationale
22
23 The general rationale for the investigation of sites in the PUREX Plant Aggregate Area

^J 24 is to collect needed data that are not available. Because of the size of the aggregate area, the
25 complexity of past operations, and the number of unplanned releases and waste management
26 units, a large amount of new information will be required such as the specific radionuclides
27 and chemicals present, their spatial distribution and form, and the presence of special

Cr 28 migration pathways.
29
30 The following work plan approach will be used for LFIs and RI/FS in the PUREX
31 Plant Aggregate Area. The results are described in Sections 8.3.2 and 8.3.3 in general
32 form.
33
34 E Existing data as described in Sections 2.0, 3.0, and 4.0 should be used to the
35 maximum extent possible. Although existing data are not fully validated, the data
36 are still useful in developing a preliminary conceptual model (Section 4.2) and in
37 helping to focus and guide the planning of investigations, expedited actions, and
38 interim measures.
39
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I * Additional data at validated and screening levels should be collected to obtain the
2 maximum amount of useful information for the amount of time and resources
3 invested in the investigation.
4
5 * Data should be collected to support the intended data uses identified in
6 Section 8.2.1.
7
8 * Nonintrusive sampling (e.g., geophysical surveys, surface radiation surveys, soil
9 gas, and spectral gamma probe surveys), and surficial and source sampling should
10 be conducted early in any investigation effort to identify necessary interim
11 response actions (i.e., additional ERAs or IRMs).
12
lK * Data collected from initial investigation activities should be used to confirmn and
14 refine the conceptual model (Section 4.2), refine the analyte constituents of
1 9 concern, and provide information to conduct interim response actions or risk

assessment activities.
17
Ir~ * Additional investigation activities are proposed to support (if needed) quantitative

baseline risk assessments for final cleanup actions and further refine the
20 conceptual model.
2P
2- - Field investigation techniques should be used to minimize the amount of
23 hazardous or mixed waste generated. Any waste generated will be in accordance
2V with IM 4.3, "Control of CERCLA and Other Past-Practice Investigation Derived
25- Waste" (WHC 1988b).
26
2T
2&% 8.3.2 General Strategy
29
30 i The overall objective of any field investigation (LFI, IRM, or RI) of the sites in the
31 PUREX Plant Aggregate Area will be to gather additional information to support risk
32 assessment and remedial action selection according to the Hanford Site Past-Practice Strategy
33 (DOE/RL 1992a) flow chart discussed in Section 8.1.5. The general approach or strategy
34 for obtaining this additional information is presented below.
35
36 * Analytical parameter selection should be based on verifying overall conditions
37 and then narrowed to specific constituents of concern, in consideration with
38 regulatory requirements and site conditions. Periodic analyses of the long list of
39 parameters should be conducted to verify that the list of constituents of concern
40 has not changed, either because new constituents are identified or some of those
41 considered as a potential concern do not appear to be significant.
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2 * Similarly, investigations should work from a screening level (DQO Levels I or II,
3 e.g., surface radiation surveys) to successively more specific sampling and
4 analysis methodologies (e.g., beta/gamma spectral probes, then DQO Level III or
5 IV soil sampling and analysis), without time consuming remobilizations.
6
7 * Dangerous and radioactive wastes may be generated during the field investigation.
8 While efforts should be made to minimize these wastes, any waste generated will
9 be handled in accordance with ElI 4.3, "Control of CERCLA and Other

10 Past-Practice Investigation Derived Waste" (WHC 1988b). The analyses of
11 samples for constituents of concern analytes will allow wastes generated to be
12 adequately designated.
13
14
15 8.3.3 Investigation Methodology
16
17 Initial field investigations (mainly LFIs, but also associated with IRMs at appropriate
18 sites and possibly some RIs) may include some or all of the following integrated
19 methodologies:

@21 * Source Investigation (Section 8.3.3.1)
22
23 * Geological Investigation (Section 8.3.3.2)
24
25 * Surface Water Sediment Investigation (Section 8.3.3.3)
26
27 e Soil Investigation (Section 8.3.3.4)
28
29 e Air Investigation (Section 8.3.3.5)
30
31 * Ecological Investigation (Section 8.3.3.6)
32
33 * Geophysical Stratigraphic Survey (Section 8.3.3.7)
34
35 * Process Effluent Pipeline Integrity Assessment (Section 8.3.3.8)
36
37 * Geodetic Survey (Section 8.3.3.9)
38
39 0 Cultural Resource Investigation (Section 8.3.3.10).
40
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1 Each investigation methodology is briefly outlined in the following sections. Specific
2 survey methods (such as electromagnetics or ground-penetrating radar) have not been
3 recommended to allow flexibility in the development of field sampling plans which can be
4 sensitive to very local conditions. A summary of the applicable methods for each waste
5 management unit is presented in Table 8-6. In addition, some of the data needs must be
6 addressed on an area-wide basis (e.g., stratigraphy interpretation). More detailed
7 descriptions and specific methods and instrumentation will be included in site-specific work
8 plans, sampling and analysis plans, and field sampling plans for LFIs/IRMs at waste
9 management units that require these investigations.
10
11 These investigations are presented in the approximate priority of their need, with the
12 source investigation first because of its importance to the decisions about remedial action on
1 a site-by-site basis. The other investigations are of lower priority, and will be conducted
I4 according to the need to determine whether contamination has been transported beyond the
15 immediate vicinity of the waste management units. To some extent, this need will depend on
I the results of the source investigation.
17
18- 8.3.3.1 Source Investigation. The purpose of source investigation activities in the PUREX
1 Plant Aggregate Area is to characterize the known waste management units and unplanned
2 releases that exist in the area and that may contribute to contamination of surface soil, vadose
21 zone, surface water, sediment, air, and biota. The completeness of the characterization
2 0 effort will be assessed according to the needs of risk assessmen4t.J, Aance, and
23 remedial action selection, which will also determine what levels of the various constituents of
24P-! concern comprise "contamination."
2L,
26 Source sampling should be conducted at waste management units or unplanned release
2'N locations where the available data indicate that dangerous, mixed, or radioactive wastes may
280, be present. Activities which are proposed to be performed during the source investigations
29 include the following:
30
31 * Compile and evaluate additional existing data for the purpose of: verifying
32 locations, specifications of engineered facilities, and pipelines, and waste stream
33 characteristics; assessment of the construction and condition of boreholes/wells
34 that exist in the operable unit and their suitability for use for investigation
35 activities, QA/QC information, and raw data regarding radiological and hazardous
36 substances monitoring; and integrating any additional environmental modeling
37 data into the conceptual model. This has been done (on an aggregate area basis)
38 in this report; the process will be extended to site-specific planning and on-going
39 assessments of the investigation/remediation as it is carried out.
40
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1 e Conduct surface radiological survey$ of suspected or known source areas to
2 verify locations and nature of surface and subsurface radiological contamination.
3 Conditions at specific sources within a waste management unit should also be
4 noted in order to plan sampling/remediation activities and worker health and
5 safety.
6
7 e Conduct nonintrusive surface geophysical surveys at specific waste management
8 units such as the 2607-EL Septic Tank and Drain Field (Section 2.3.6.2), and
9 unplanned release locations to verify locations and physical characteristics of

10 source locations. Data generated from these activities can be used in planning
11 intrusive source sampling activities.
12

: 13 * Conduct beta/gamma spectrometer probe survey to screen for near-surface
14 contamination and to confirn the absence or presence of some specific

P 15 radionuclides, which may be of particular concern. Existing boreholes will be
O 16 used to the maximum extent, but new boreholes may be needed at many locations

17 (to be decided based on screening results). Logging will be done both by NaI
18 detectors or /R meters for rapid screening as well as the RLS high purity
19 germanium logging system. Westinghouse Hanford will develop an EU
20 Procedure for the beta/gamma spectrometer probe survey. The beta/gamma
21 spectrometer probe survey serves two purposes depending on the source
22 conditions: to confirm absence of contamination in the near-surface soils, and to
23 serve as a screening tool to choose locations and quantities of vadose zone soil

4 24 borings. The RLS procedure could demonstrate "assay quality" data for
- 25 radionuclide concentrations, but will probably continue to require supporting

26 Level M§rIV soil analysis data to allow a risk assessment before final remedial
27 decisions. The need to conduct this survey will be based (at least in part) on the

0 28 screening results of the surface survey and on information about site burial.
29
30 * Soil gas surveys should be conducted at waste management units (such as cribs)
31 where volatile organic ehemiealsIMpO s are suspected, as a screening
32 method to identify compounds such as solvents ad-degrease-that may have
33 been used in separate-processes or durn construction actmtiw. The soil gas
34 survey should not be considered conclusive that volatile organic compounds at
35 lower concentrations may not be present. Data from the soil gas survey can be
36 used to help locate surface and near-surface samples and vadose zone borings.
37
38 * Collect surface and near-surface samples of contaminated soils and/or waste
39 materials at selected locations. Specific sampling sites will be chosen to assess
40 particular facilities or releases. Additional sampling sites may be specified based
41 on results from nonintrusive investigations.
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1 Wipe samnples should ho eollectod as part of the investigations of surfae
2 contamination or building (piping or pavement) surfacos. The wipe samlol
3 locations can be chosen based on visual obsen'ations and a surfaco radiation
4 survey conducted durfing a site wallabrough. The mnethodology may be ilimited byP
5 thc proeseneo of soil, roeugh zonoroto, or paving and so mfay not be hoaiyuo
6 oxcoept as confirmation following renmoval of looso contamfinlationt.
7
8 8.3.3.2 Geologic Investigation. A geologic investigation should be performed to better
9 characterize the vadose zone and the nature of unsaturated soils that make up this system.
10 The geologic investigation will include the following tasks:
11
12 0 Borings may be advanced into zones where an accurate interpolation of the
13 subsurface stratigraphy is important to understanding migration pathways in the
14 vadose zone.

15%%

1* Geologic data collected during the ongoing vadose zone soil (Section 8.3.3.4) and
1 other (deeper) investigations (e.g., geologic and geophysical logs from
18- groundwater well installations for groundwater AAMS) will be compared,

1 ?")compiled, and ei'aluated.
20
21P 8.3.3.3 Surface Water Sediment Investigation. A surface water sediment investigation
220 should be conducted. The investigation will include:
23
2V * Radiation survey along ditches and trenches for health and safety purposes and
25- to locate areas of elevated radiation for selection of specific sediment sampling
26 locations.

2b%. * Sampling of sediment in any ditches and trenches that still contain water. This
29 will probably be limited to the 207-A Retention Basin. This sediment is also
30 likely to be just-windblown soil.
31
32 8.3.3.4 Soil Investigation. The purpose of soil investigations is to determine physical and
33 chemical properties of the soil and to determine the nature, type, and extent of soil
34 contamination associated with waste management units and unplanned releases to allow
35 initiation of interim remedial actions and to assess the quantitative risk at other sites.
36 Sampling will include:
37
38 Samples of vadose zone soil will be collected and analyzed for constituents of
39 concern when wells are drilled for other studies (i.e., groundwater investigations)
40 in the vicinity of a waste management unit or unplanned release with reported
41 liquid disposals or spills. Organic vapor (at sites with suspected volatiles) and
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1 radiation sampling should also be performed with samples selected by onsite
2 screening.
3
4 * Data collected during this investigation will be evaluated to further understand the
5 contribution of contaminants to the vadose zone from specific waste management
6 units and/or unplanned releases and to better define the hydrology and water
7 quality in the vadose zone system through moisture content profiles-en4Q tracking
8 of specific contaminants 4 ad yri rt.

10
11
12 8.3.3.5 Air Investigation. Air investigations (on an aggregate area scale) should consist of
13 onsite particle sampling as part of the health and safety program. In addition, high-volume

C 14 air samplers should be placed in appropriate locations on-site based on evaluation of existing
N 15 meteorological data. The purpose of these samplers will be to determine if any migration of

16 airborne contaminants occurs.
17
18 8.3.3.6 Ecological Investigation. Ecological investigation activities, on an-aggregate-area
19 it-desale, should include a literature search and data review, and a site walkthrough.

21 ealuae bita rmedatn technblogis These activities are intended to identify potential
22 bta concerns which e to be addressed in the site investiation. Particular emphasis
23 should be given to identifying potential exposure pathways to biota that migrate offsite or that

qN 24 introduce contaminants into the food web. ... ...iIn .h.. rvy '1 ='A
25 1Ken a"se ttcdu r
26

CN4 27 8.3.3.7 Geophysical Stratigraphic Survey. A geophysical survey of subsurface
28 stratigraphy should be conducted across the aggregate area to help characterize the geology
29 and hydrogeology of the vadose zone.
30
31 8.3.3.8 Process Effluent Pipeline Integrity Assessment. An assessment of process effluent
32 pipeline integrity should be conducted early in site investigation activities to look for
33 potential leaks and therefore possible areas of contamination. Initially, as part of this effort,
34 drawings of the process lines and encasements within the aggregate area (Section 2.3.7)
35 should be reviewed and their construction, installation, and operation evaluated. Specific
36 lines will then be selected for integrity assessment with emphasis on lines serving the waste
37 management units that have received large volumes of liquid (e.g., cribs). Investigation of
38 operating high-level waste transfer lines will be deferred to their respective programs.
39 Results of the integrity assessments will be evaluated and additional sampling activities may
40 be recommended for subsequent studies.
41
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1 8.3.3.9 Geodetic Survey. Geodetic surveys will be conducted after the installation and
2 completion of each investigation activity. The survey will be qsto locate the horizontal
3 locations of surface and near-surface soil samples; corners of geophysics, soil gas, and
4 beta/gamma probe surveys; and surface water and sediment sample locations. Horizontal and
5 vertical locations of all vadose zone soil borings and perched zone wells will be surveyed.
6 The geodetic survey should be conducted by a professional surveyor licensed in the state of
7 Washington and should be referenced to both historic (e.g., Hanford coordinates) and current
8 coordinate datums (e.g., North American Datum of 1983 - NAD-83), both vertical and
9 horizontal.
10
11 8~Y 3 .0Cutr R"orc nvs*gt'nA*ktra'esuc netigonsoud

12 #~.?
13

16
i? 8.3.4 Data Evaluation and Decision Making
I&.-
19 Data will be evaluated as soon as results (e.g., soil gas, radiation screening, drilling
2- results) become available for use in restructuring and focusing the investigation activities.
24*- Data reports will be developed that summarize and interpret new data. This includes022 groundwater sampling and is borehole logging as part of the AAMS. Data will be used to
23) refine the conceptual model, further assess potential contaminant-specific ARARs, develop

2,kIthe quantitative risk assessment, and assess remedial action alternatives.
25
26. The objectives of data evaluation are the following:
27
2V" D To reduce and integrate data to ensure that data gaps are identified and that the
29 goals and objectives of the PURgX Plant AAMS are met
30
31 h To confirm that data are representative of the media sampled and that QAQC
32 criteria have been met.
33
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Table 8-1. Uses of Existing Data for PUREX Plant Aggregate
Area Waste Management Units. Page 1 of 3

Development of Sampling Plans Health and Safety

Expected
Possible Depth Surface Maximum

Waste Management Unit Location Contamination Contamination Radiation Level

Crib>s anid 3rji t s

216-A-1 Crib * * - * *

216-A-2 Crib * * - * -

216-A-3 Crib * * - * -

216-A-4 Crib * * - * -

216-A-5 Crib * * - * -

216-A-6 Crib * * - * *

216-A-7 Crib * * - * *

216-A-8 Crib * * - * -

216-A-9 Crib * * - * *

216-A-10 Crib + * - * -

216-A-21 Crib * * - * *

216-A-24 Crib * * - * -

216-A-27 Crib * * - * -

216-A-30 Crib * * - * -

216-A-31 Crib * * - * -

216-A-32 Crib * - - * -

216-A-36A Crib * * - * -

216-A-36B Crib * * - * -

216-A-37-1 Crib * * - * -

216-A-37-2 Crib * - - * -

216-A-38-1 Crib * * - * -

216-A-41 Crib * - - - -

216-A-45 Crib * * - * -

216-A-11 French Drain * * - * -

216-A-12 French Drain * * - * -

216-A-13 French Drain * * - *

216-A-14 French Drain * * - * -

216-A-15 French Drain * * - * -

216-A-22 French Drain * * -, * -

216-A-23A French Drain * * - * -

216-A-23B French Drain * * * -

216-A-26 French Drain * * * -

216-A-26A French Drain * * - * -

216-A-28 French Drain * * * -

216-A-33 French Drain * - - * -
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Table 8-1. Uses of Existing Data for PUREX Plant Aggregate
Area Waste Management Units. Page 2 of 3

Development of Sampling Plans Health and Safety

Expected
Possible Depth Surface Maximum

Waste Management Unit Location Contamination Contamination Radiation Level

216-A-35 French Drain * * - * -

2 'wM"

299-E24-111 Injection Well * * -- * -

x Poeads, Dithes and Teches

216-A-29 Ditch * - - * -

216-A-34 Ditch * - - * -

216-A-18 Trench * - - * -

216-A-19 Trench * - - * -

216-A-20 Trench * - - * -

216-A-40 Trench * - - * -

Septic Tanks and Associated Drain Fl, s
2607-EA Septic Tank/Drain Field * -

2607-EC Septic Tank/Drain Field * - - - -

2607-ED Septic Tank/Drain Field * - - -

2607-EG Septic Tank/Drain Field * - - - -

2607-FJ Septic Tank/Drain Field * - - - -

2607-EL Septic Tank/Drain Field - -

2607-E6 Septic Tank/Drain Field * - -

1.-. . ,--i,, . T.. ransfer, ac iites Dvrsion: BoedPpene

216-A-524 Control Structure - * -- * -

Basins N

207-A Retention Basin * -- - 1 *

216-A-42 Retention Basin * - - -- -

__BuriaSites

218-E-I Burial Ground * * - * -

218-E-8 Burial Ground * * - -

218-E-12A Burial Ground * - * -

218-E-13 Burial Ground * * - * -

<9t<2~ ~KJUnptaned Relese> i
UN-200-E-10 Unplanned Release * - -

UN-200-E-l1 Unplanned Release * * - - -

UN-200-E-12 Unplanned Release * * - -

UN-200-E-13 Unplanned Release * - - - -

UN-200-E-15 Unplanned Release * - - - -

UN-200-E-19 Unplanned Release * * - - -
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Table 8-1. Uses of Existing Data for PUREX Plant Aggregate
Area Waste Management Units. Page 3 of 3

Development of Sampling Plans Health and Safety

Expected
Possible Depth Surface Maximum

Waste Management Unit Location Contamination Contamination Radiation Level

UN-200-E-20 Unplanned Release * * - - .
UN-200-H-22 Unplanned Release * *

UN-200-B-25 Unplanned Release * * - - -

UN-200-E-26 Unplanned Release * * -

UN-200-E-28 Unplanned Release * * - -

UN-200-E-31 Unplanned Release * * - - -

UN-200-E-33 Unplanned Release * -

UN-200-E-35 Unplanned Release * --

UN-200-E-39 Unplanned Release * * - --

UN-200-E-40 Unplanned Release * * -

UN-200-E-42 Unplanned Release * - - - -

UN-200-E-49 Unplanned Release * - -
C) UN-200-E-56 Unplanned Release * * - -

- UN-200-E-58 Unplanned Release * - -- -

UN-200-E-60 Unplanned Release * - -

UN-200-E-62 Unplanned Release * - --

UN-200-E-65 Unplanned Release * - - - -

UN-200-E-67 Unplanned Release * - -- -

UN-200-E-68 Unplanned Release * - -

UN-200-E-72 Unplanned Release * - -

- UN-200-E-88 Unplanned Release * * - * *

UN-200-E-94 Unplanned Release * - - -

UN-200-E-96 Unplanned Release * * - -

UN-200-E-97 Unplanned Release * - - -- -

UN-200-E-100 Unplanned Release * * - -

UN-200-E-114 Unplanned Release * * - --

UN-200-E-1 17 Unplanned Release * * --

UN-200-E-142 Unplanned Release * - - - .

An asterisk (*) indicates potential use for available data.
A dashed line (-) indicates no data available.

WHC(PUREK-4)/9-29-92/03383T
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Table 8-2. Data Needs for Preliminary Remedial Action Technologies
PUREX Plant Aggregate Area. Page 1 of 2

Chemical/Radiochemical
Alternative Physical Attribute Attribute

1. Multimedia Cover 0 areal extent * surface radiation
(plus possible vertical * depth of contamination * biologic transport potential
barriers) * structural integrity

(collapse potential)
* run-off/nm-on potential
* cover properties

(permeability)

2. In Situ Grouting/ * areal extent * solubility
Stabilization 0 depth * reactivity

* particle size * leachability from grout medium
* hydraulic properties

(permeability/porosity)
* stratigraphy
N borehole spacing

* grout/additive mix parameters

3. Excavation, Soil * areal extent" * toxicity/radioactivity
Treatment, and 0 depth" * levels of contaminants
Disposal * particle size * solubility/reactivity

* silt-size (dust) content & soil chemistry (relative affinity)I excavation stability 0 concentrations in PM-10 fraction
0 spent solvent treatment/disposal

options

4. In Situ vitrification * areal extent * volatility
* depth * reactivity
* soil/waste conductivity a leachability/integrity
* thermal properties * off-gas treatment waste disposal
* moisture contact options

0' voids

5. Excavation, Above & areal extento * concentrations of TRU
Ground Treatment, # depth" * toxicity/radioactivity
and Geologic * mineralogy of soil/waste * levels of contaminants
Disposal 0 particle size 0 concentrations in PM-10 fraction

a silt-size (dust) content 0 reactivity
* excavation stability * leachability/integrity of final waste
* treatment parameters form

WHC(PUREX-4)\9-24-92\03383T
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Table 8-2. Data Needs for Preliminary Remedial Action Technologies
PUREX Plant Aggregate Area. Page 2 of 2

Chemical/Radiochemical
Alternative Physical Attribute Attribute

6. In Situ Soil Vapor 0 area! extent 0 volatility of constituents (Henry's
Extraction * depth Law Constant)

* locations/depth of highest * non-volatile organics
concentrations (vapors, * levels
adsorbed) * volatile radionuclides (Radon)

* stratigraphy * treatability (catalytic oxidization)
* soil permeability/porosity
* voids

a' May be obtained during remediation using the observational approach recommended by the Hanford
Past-Practice Strategy (DOE/RL 1992a)

WHC(PUREX4)\9-24-92\03383T
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Table 8-3. Analytical Levels for the PUREX Plant Aggregate Area.

Description

LEVEL I

LEVEL II

LEVEL m

LEVEL IV

LEVEL V

Field screening. This level is characterized by the use of portable
instruments which can provide real-time data to assist in the
optimization of sampling point locations and for health and safety
support. Data can be generated regarding the presence or absence
of certain contaminants (especially volatiles) at sampling locations.

Field analysis. This level is characterized by the use of portable
analytical instruments which can be used onsite, or in mobile
laboratories stationed near a site (close-support laboratories).
Depending on the types of contaminants, sample matrix, and
personnel skill, qualitative and quantitative data can be obtained.

Laboratory analysis using methods other than the Contract
Laboratory Program (CLP) Routine Analytical Services (RAS).
This level is used primarily in support of engineering studies using
standard EPA-approved procedures. Some procedures may be
equivalent to CLP RAS without the CLP requirements for
documentation.

Contract Laboratory Program (CLP) Routine Analytical Services
(RAS). This level is characterized by rigorous QA/QC protocols
and documentation and provides qualitative and quantitative
analytical data. Some regions have obtained similar support via
their own regional laboratories, university laboratories, or other
commercial laboratories.

Nonstandard methods. Analyses which may require method
modification and/or development are considered Level V by CLP
Special Analytical Services (SAS).

WHC(PUREX-4)\9-23-92\03383T
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 1 of 6

Soil/Sediment Water

Practical . Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy
Method (pCi/g)0 (RPD) (%) Method (pCi/L)' (RPD) (%)

RADIONUCLIDES

Gross Alpha 900.0 M TBD ±30 ±25 900.0 10 ±25 ±25

Gross Beta 900.0 M TBD ±30 ±25 900.0 5 ±25 ±25

Gamma Scan D3699 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Actinium-225 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25

Actinium-227 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Americium-241 Am-01 TBD ±30 ±25 Am-03 TBD ±25 ±25 0

Americium-242 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Americium-242m TBD TBD ±30 ±25 TBD TBD ±25 ±25

Americium-243 Am-01 TBD ±30 ±25 Am-03 TBD ±25 ±25 6

Antinomy-126 TBD TBD ±30 ±25 TBD TED ±25 ±25

Antimony-126m TBD TBD ±30 ±25 TBD TBD ±25 ±25

Barium-137m D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Bismuth-210 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Bismuth-211 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Bismuth-213 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Bismuth-214 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Carbon-14 C-01. M TBD ±30 ±25 TBD TBD ±25 ±25

Cesium-134 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

WHC(PUREX-4)\9-24-92\03383T
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 2 of 6

Soil/Sediment Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy
Method (pCi/g)e (RPD) (%) Method (pCi/L)d (RPD) (%)

RADIONUCLIDES
(cont.)

Cesium-135 901.0 M TBD ±30 ±25 901.0 TBD ±25 ±25
Cesiumn-137 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Cobalt-60 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Curium-242 907.0 M TBD ±30 ±25 907.0 TBD ±25 . ±25
Curium-244 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25
Curium-245 907.0 M TBD ±30 25 907.0 TBD ±25 ±25C1
Curium-452 907.0 M TB]) ±30 ±25 D6907. TBD ±25 ±25 0
Europium-152 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Europium-154 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Europium-ISS D3649 M TB]) ±30 ±25 D3649 M TB]) ±Z5 ±25 w

Francium-221 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Iodine-129 902.0 M TBD ±30 ±25 902.0 TBD ±25 ±25

Lead-209 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Lead-210 Pb-0l M TBD ±30 ±25 Pb-Ol TBD ±25 ±25
Lead-211 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Lead-212 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Lead-214 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Neptunium-237 907.0 M TBD ±30 ±25 907.0 TBD ±25 ±25
Neptunium-239 D35649 M TBD ±30 ±25 D3649 M TBD ±25 ±25
Nickel-59 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Nickel-63 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Niobium-93m TBD TBD +30 +25 TBD TBD +25 +25

WHC(PUREX-4)\9-24-92\03383T
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 3 of 6

Soil/Sediment Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy
Method (pCi/g)" (RPD) (%) Method (pCi/L)- (RPD) (O)

RADIONUCLIDES
(cont.)

Plutonium Pu-02 TBD ±30 ±25 PU-10 TBD ±25 ±25

Plutonium-238 Pu-02 TED ±30 ±25 Pu-10 TBD ±25 ±25

Plutonium-239/240 Pu-02 TBD ±30 ±25 Pu-10 TBD ±25 ±25

Plutonium-241 TBD TBD ±30 ±25 TBD TED ±25 ±25

Polonium-214 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Polonium-215 TBD TBD ±30 ±25 TBD TBD ±25 ±25 0

Polonium-218 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Potassium-40 D3649 M TBD ±30 ±25 D3649 M TBD ±25 ±25

Protactinium-231 TBD TBD ±30 ±25 TED TBD ±25 ±25

Protactinium-234m TBD TBD ±30 ±25 TBD TBD ±25 ±25

Radium Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 ±25

Radium-225 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Radium-226 Ra-04 TBD ±30 ±25 Ra-05 TBD ±25 ±25

Ruthenium-106 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Samarium-151 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Selenium-79 TBD TBD ±30 ±25 TBD TBD ±25 ±25

Sodium-22 D3649 M TBD ±30 ±25 D3649 M TED ±25 ±25

Strontium-90 Sr-02 TBD ±30 ±25 Sr-02 TBD ±25 ±25

Technetium-99 Tc-01.M TBD ±30 ±25 TC-01 TBD ±25 ±25

Thallium-207 TED TBD ±30 ±25 TBD TBD ±25 ±25

Thorium-227 00-06 TBD ±30 +25 00-07 TBD +25 ±25

WHC(PUREX-4)\9-24-92\03383T
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Table 84. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 4 of 6

Soil/Sediment ,Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy
Method (pCi/g)' (RPD) (%) Method (pCi/L)' (RPD) (%)

RADIONUCLIDES
(cont.)

Thorium-229 00-06 TBD ±30 ±25 00-07 TBD ±25 ±25
Thorium-230 00-06 TBD ±30 ±25 00-07 TBD ±25 ±25

Thorium-231 TBD TBD ±30 ±25 TBD TBD ±25 ±25
Tritium 906.0 M TBD ±30 ±25 906.0 300 ±25 . ±25
Uranium U-04 TBD ±30 ±25 U-04 TBD ±25 ±25

Uranium-233 U TBD ±30 ±25 908.0 TBD ±25 ±25 0

Uranium-234 U TBD ±30 ±25 908.0 TBD ±25 ±25

Uranium-235 U TBD ±30 ±25 908.0 TBD ±25 ±25
Uranium-238 U TBD ±30 ±25 908.0 TBD ±25 ±25

Yttrium-90 Sr-02 TED 630 ±25 Sr-02 TED ±25 ±25

Zirconium-93 TBD TBD ±30 ±25 TBD TBD ±25 ±25
INORGANICS

Arsenic 7061 0.02 ±25 ±30 7061 10 ±20 ±25

Barium 6010 0.02 ±25 ±30 6010 20 ±20 ±25

Boron 6010 TBD ±25 ±30 6010 TBD ±20 ±25

Cadmium 6010 0.09 ±25 ±30 6010 1 ±20 ±25

Chromium 6010 0.07 ±25 ±30 6010 10 ±20 ±25

Copper 6010 0.06 ±25 ±30 220.2 10 ±20 ±25

Cyanide 9010 TBD ±25 ±30 335.3 50 ±20 ±25

Fluoride 300 M TBD ±25 ±30 300 50 ±20 ±25

Iron 6010 20 +25 +30 6010 70 +20 ±25

WHC(PUREX-4)\9-24-92\03383T
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses. Page 5 of 6

Soil/Sediment Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy
Method (pCi/g)" (RPD) (%) Method (pCi/L)# (RPD) (%)

INORGANICS
(cont.)
Lead 6010 0.45 ±25 ±30 6010 450 ±20 ±25

Manganese 6010 0.02 ±25 ±30 6010 20 ±20 ±25

Mercury 7471 0.02 ±25 ±30 245.2 2 ±20 ±25
Nickel 6010 1.5 ±25 ±30 6010 50 ±20 ±25

Nitrate 352.1 TBD ±25 ±30 352.1 130 ±20 ±25

Nitrite 354.1 TBD ±25 ±30 354.1 40 ±20 ±25 0
Selenium 6010 0.75 ±25 ±30 270.2 20 ±20 ±25

0 Silver 6010 2 ±25 ±30 272.2 10 ±20 ±25

G Titanium 6010 TBD ±25 ±30 6010 TBD ±20 ±25

Vanadium 6010 0.08 ±25 ±30 286.2 40 ±20 ±25

Zinc 6010 0.02 ±25 ±30 6010 20 ±20 ±25

ORGANICS
Acetone 624 0.1 ±25 ±30 624 100 ±20 ±25
Carbon tetrachloride 624 0.005 ±25 ±30 624 1 ±20 ±25

Chloroform 624 0.005 ±25 ±30 624 5 ±20 ±25

Kerosene 8015-Mod 20 ±35 ±30 8015-Mod 500 ±35 ±25
Methylene chloride 8240 0.005 ±25 ±30 624 5 ±20 ±25

MIBK 8015 0.5 ±25 ±30 8015 5 ±20 ±25
1,1,1-Trichloroethane 8240 0.005 +25 +30 624 5 +20 +25

WHC(PUREX-4)\9-24-92\03383T
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Table 8-4. Data Quality Objective Parameters for Chemical/Radiochemical Analyses.

Soil/Sediment Water

Practical Practical
Quantitation Quantitation

Analysis Limit Precision Accuracy Analysis Limit Precision Accuracy
Method (pCi/g9) (RPD) (%) Method (pCi/L)" (RPD) (%)

ORGANICS
(cont.)

Toluene 8240 0.005 ±25 ±30 624 5 ±20 ±25
Tributyl phosphate TBD TBD ±25 ±30 TB]D TBD ±30 ±25

TBD = To Be Determined
M = method modified to include extraction from the solid medium, extraction method is matrix and laboratory-specific
RPD = Relative Percent Difference
Prescribed Procedures for Measurement of Radioactivity in Drinking Water (EPA 1980a)
Test Methods for Evaluation Solid Waste (SW 846) 7hird Edition (EPA 1986)
Methods for Chemical Analysis of Water and Waste (EPA 1983)
Radionuclide Method for the Determination of Uranium in Soil and Air (EPA 1980b)
EML Procedures Manual (DOE/EML 1990)
Eastern Environmental Radiation Facility RadioChemistry Procedures Manual (EPA 1984)
High-Resolution Gamma-Ray Spectrometry of Water (ASTM 1985)
Precision and accuracy are goals. Since these parameters are highly matrix dependent they could vary greatly from the goals listed.
a/ Practical Quantitation Limits for organics and inorganics are reported in units of mg/kg for soil and mg/L for water.

WHC(PUREX-4)\9-24-92\03383T
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Table 8-5. Data Gaps by Site Category.

Site Category Identified Data Gaps

Tanks and Vaults

Cribs and Drains

* Contaminant concentrations in waste management
units other than single-shell tanks

" Distribution of contaminants in subsurface soils
released in leaks

" Constituents concentrations in related surface
contamination

S

S

S

S

S

Ponds, Ditches, and Trenches

Septic Tanks and Associated
Drain Fields

Transfer Facilities, Diversion
Boxes, and Pipelines

Unplanned Releases

Contaminant concentrations in cribs
Contaminant concentrations in soils beneath cribs
Specific constituents (especially organic chemicals)
Distribution and vertical/lateral extent of
contamination

Distribution/extent of subsurface contamination
Buried contaminant concentrations in stabilized
portions/units

Actual discharge levels
Possible discharge and presence/level of
non-sanitary wastes (e.g., laboratory drains)

* Contamination constituents and concentrations
* Direct radiation levels in facilities
* Constituents/concentrations in related surface

contamination
* Integrity of transfer lines

S Surface soil constituents and concentrations
Buried contamination constituents and
concentrations

WHC(PUREX-4)\9-23-92\03383T
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Table 8-6. Applicable Characterization Methods at PUREX Plant Aggregate
Area Waste Management Units. Page 1 of 5

Source Investigation Method

Surface
Surface Subsurface Water

Radiation S ra oil Gas Surface Soil Sediment Subsurface
Waste Management Unit Survey Geophysics Geophysics Survey Sampling Sampling Soil Sampling Remarks

216-A-l Crib - A - - A - A -

216-A-2 Crib - A - A A - A -

216-A-3 Crib - A - - A - A -

216-A-4 Crib - A - - A - A -

216-A-5 Crib - A - - A - A -

216-A-6 Crib - A - - A - A -

216-A-7 Crib - A - A A - A -

216-A- Crib - A - A A - A -

216-A-9 Crib - A - - A - A -

216-A-10 Crib - A - - A - A -

216-A-21 Crib - A - - A - A -

216-A-24 Crib - A - A A - A -

216-A-27 Crib - A - - A - A -

216-A-30 Crib - A - - A - A -

216-A-31 Crib - A - A A - A -

216-A-32 Crib - A - - A - A -

216-A-36A Crib - A - - A - A -

216-A-36B Crib - A - - A - A -

216-A-37-1 Crib - A - - A - A -

216-A-37-2 Crib - A - - A - A -

216-A-38-1 Crib - - - - X - X -

WHC(PUREX-4)/9-24-92103383T
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Table 8-6. Applicable Characterization Methods at PUREX Plant Aggregate
Area Waste Management Units. Page 2 of 5

Source Investigation Method

Surface
Surface Subsurface Water

Radiation Spectral Surface Soil Gas Surface Soil Sediment Subsurface
Waste Management Unit Survey Geophysics Geophysics Survey Sampling Sampling Soil Sampling Remarks

216-A-41 Crib A A - - A - A -

216-A-45 Crib - A - - A - A -

216-A-11 French Drain - - - X - X -

216-A-12 French Drain - - - - X - X -
216-A-13 French Drain - - - - X - X -

216-A-14 French Drain - A - - A - A -

216-A-15 French Drain - - - X - X -

216-A-22 French Drain - - - - x - x

216-A-26 French Drain - - - - X - X -

216-A-26A French Drain - - - - X - X -

216-A-28 French Drain - A - - A - A -

216-A-33 French Drain - - X - X -

216-A-35 French Drain - X X -

299-E24-11 Injection Well -X - -- tX - X -
Ponds, Ditches and Trenches

216-A-29 Ditch - - - - X - X -

216-A-34 Ditch - - - - X - X -

216-A-18 Trench - - - - X - X -

216-A-19 Trench - - - - X - X -

216-A-20 Trench - - - - X - X -

216-A-40 Trench - - - - X - X -

WHC(PUREX-4)/9-24-92103383T
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Table 8-6. Applicable Characterization Methods at PUREX Plant Aggregate
Area Waste Management Units. Page 3 of 5

Source Investigation Method

Surface
Surface Subsurface Water

Radiation Spectral Surface Soil Gas Surface Soil Sediment Subsurface
Waste Management Unit Survey Geophysics Geophysics Survey Sampling Sampling Soil Sampling Remarks

-67EA~-p etiTaksk ande A ted Dran F Xelds

2607 BC Septic Tank/Drain Field X - - - X - X -

267ECSepticTank/DrainAField X - .- -- X - X -

2607 EA Septic Tank/Drain Field X - - -- X - X -2607 EG Septic Tank/Drain Field X - - X--X-

2607 EJ Septic Tank/Drain Field X - - -- X - X -

2607 EL Septic Tank/Drain Field X - X - x - x -

2607 E6 Septic Tank/Drain Field X - - - X - X -

Trnfer acilities, O~s~iBxd n ieie ____ __________

216-A-S24 Control Structure - - - - -

207-A Retention Basin - - - - X

216-A-42 Retention Basin x - - X

218-E-1BurialGround X - - - X - X -

218-E-8 Burial Ground X - - - X - X -

218-E-12A Burial Ground X - - - X - X -

218-E-12B Burial Ground X - - - X - X -

218-E-13 Burial Ground X - - - X - X -

WHC(PUREX-4)/9-24-92/03383T
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Table 8-6. Applicable Characterization Methods at PUREX Plant Aggregate
Area Waste Management Units. Page 4 of 5

Source Investigation Method

Surface
Surface Subsurface Water

Radiation Spectral Surface Soil Gas Surface Soil Sediment Subsurface
Waste Management Unit Survey Geophysics Geophysics Survey Sampling Sampling Soil Sampling Remarks

Up-p e r eeases

UN-200-E-10 Unplanned Release X - - - X - X

UN-200-E-12 Unplanned Release X - - - X - X

UN-200-E-12 Unplanned Release X - - - X - X

UN-200-E-13 Unplanned Release X - - - X - X

UN-200-E-19 Unplanned Release X - - - X - X

UN-200-E-19 Unplanned Release X - - - X - X

UN-200-E-20 Unplanned Release X - - - X - X

UN-200-E-22 Unplanned Release X - - - X - X

UN-200-E-25 Unplanned Release X - - - X - X

UN-200-E-26 Unplanned Release X - - - X - X

UN-200-E-28 Unplanned Release X - - - X - X

UN-200-E-31 Unplanned Release X - - - X - X

UN-200-E-33 Unplanned Release X - - - X - X

UN-200-E-35 Unplanned Release X - - - X - X

UN-200-E-39 Unplanned Release X - - - X - X

UN-200-E-40 Unplanned Release X - - - X - X

UN-200-E-42 Unplanned Release X - - - X - X

UN-200-E-49 Unplanned Release X - - - X - X

UN-200-E-56 Unplanned Release X - - - X - X

UN-200-E-58 Unplanned Release X - - - X - X

rUN-200-E-60 Unplanned Release X - - - X - X -

WHC(PUREK-4)/9-24-92103383T

0

00

0

a

6



9 2 1 2 64§3 1 0 9 1

Table 8-6. Applicable Characterization Methods at PUREX Plant Aggregate
Area Waste Management Units. Page 5 of 5

Source Investigation Method

Surface
Surface Subsurface Water

Radiation Spectral Surface Soil Gas Surface Soil Sediment Subsurface
Waste Management Unit Survey Geophysics Geophysics Survey Sampling Sampling Soil Sampling Remarks

UN-200-E-62 Unplanned Release X - - - X - X

UN-200-E-65 Unplanned Release X - - - X - X -

UN-200-E-67 Unplanned Release X -- - - X - X

UN-200-E-68 Unplanned Release X - - - X - X

UN-200-E-72 Unplanned Release X - - - X - X

UN-200-E-88 Unplanned Release X - - - X - X

UN-200-E-94 Unplanned Release X - - - X - X

UN-200-E-96 Unplanned Release X - - - X - X

UN-200-E-97 Unplanned Release X - - - X - X

UN-200-E-100 Unplanned Release X - - - X - X

UN-200-E-114 Unplanned Release X - - - X - X

UN-200-E-1 17 Unplanned Release X - - - X - X

UN-200-E-142 Unplanned Release X - - - X - X

X = Investigation at each individual site.
A = Investigation representative of several analogous sites.
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1 9.0 RECOMMENDATIONS
2
3
4 The purpose of the aggregate area management study (AAMS) is to compile and
5 evaluate the existing body of knowledge to support the Hanford Site Past-Practice Strategy
6 (DOE/RL 1992a) decision making process. A primary task in achieving this purpose is to
7 assess each waste management unit and unplanned release within the aggregate area to
8 determine the most expeditious path for remediation within the statutory requirements of the
9 Comprehensive Environmental Response, Compensation and Liability Act (CERCLA) and

10 Resource Conservation and Recovery Act (RCRA). The existing body of pertinent
11 knowledge regarding PUREX Plant Aggregate Area waste management units and unplanned
12 releases has been summarized and evaluated in the previous sections of this study. A data
13 evaluation process has been established that uses the existing data to develop preliminary
14 recommendations on the appropriate remediation path for each waste management unit. This

a 15 data evaluation process is a refinement of the Hanford Site Past-Practice Strategy (Figure 1-
16 2) and establishes criteria for selecting an appropriate Hanford Site Past-Practice Strategy
17 path (expedited response action, ERA; interim remedial measures, IRM; limited field
18 investigation, LFI; and final remedy selection-flS) for individual waste management units
19 and unplanned releases within the 200 Areas. A discussion of the criteria for path selection
20 and the results of the data evaluation process are provided in Sections 9.1. and 9.2,
21 respectively. Figure 9-1 provides a flowchart of the data evaluation process that will be
22 discussed. Table 9-1 provides a summary of the results of the data evaluation assessment of
23 each unit. Table 9-2 provides the decisional matrix patterns each unit followed.
24
25 This section presents recommended assessment paths for the waste management units
26 and unplanned releases at the PUREX Plant Aggregate Area. These recommendations are
27 only proposed at this time and are subject to adjustment and change. Factors that may affect
28 development of final recommendations include, but are not limited to, comments and advice
29 from the Washington State Department of Ecology (Ecology), U.S. Environmental Protection
30 Agency (EPA), or U.S. Department of Energy (DOE); identification and development of
31 new information; and modification of the criteria used in the assessment path decision
32 making process. The data evaluation process depicted in Figure 9-1 and discussed in Section
33 9.1 was developed to facilitate only the technical data evaluation step shown on the Hanford
34 Site Past-Practice Strategy (Box A, Figure 1-2). Procedural and administrative requirements
35 for implementation of the recommendations provided in this AAMS will be performed in
36 accordance with the Hanford Federal Facility Agreement and Consent Order (Tri-Party
37 Agreement). (Ecology et al. 1990) and the Hanford Site Past-Practice Strategy. Changes in
38 recommendations will be addressed, and more detail on recommended assessment paths for
39 waste management units and unplanned releases will be included in workplans as they are
40 developed for the actual investigation and remediation activities.
41
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1 A majority of waste management units and unplanned releases do not have information
2 regarding the nature and extent of contamination necessary for quantitative or qualitative risk
3 assessment, especially with regard to hazardous constituents, and were recommended for
4 additional investigation (e.g., LFI). Several units and releases assessed within the ERA path
5 were recommended for actions that fall within the scope of existing operational programs.
6 Sites with elevated levels of surface radionuclide contamination are addressed by the
7 Radiation Area Remedial Action (RARA) pprogram.
8
9 Waste management units and unplanned releases which are addressed entirely by other
10 programs were not subjected to the data evaluation process. This includes units and
11 unplanned releases that are within the scope of the Single-Shell Tank Closure Program,
12 Decommissioning and RCRA Closure Program, and Waste Management Program. Table 9-3
l7 provides a list of the units not included in the evaluation.
14

2V2

25 h dsc usio n o f tig hel ora dCisosurakProgpath. hw aonvFige 91 ERoc Ae wIR cLosur

2'74 o the 2a-te managee unit group hed e achks thae sepats T iusi o oft A egropin
2& miete and proiiay emm daksfrdpition of theswseeaagmn units and pssoviaed innpction9.3
29 Recoendtion for deefininsg oerabe uning rondris andrioiteing elehnits fok
20 Tork pln dessopmaednth are als7o3 poern etni 9.3. Nor additioal agate aruea-bagsed

20 sfulltak and ansia ted rou wox k las; lan daelment asbitasfil

23 bies Tcophed nas crdange Pm with reqir m etftey anfds te PaPacti ce Strbetegy
3 t and the atv Areeentadcudildermilinsigtion R)fasibit sud

3
20

25.. A discussion of the four decision-making paths shown on Figure 9-1: ERA, 1M, LE,
26 and final remedy selection, is provided in Section 9.1. Section 9.2 provides a discussion of
2$ the waste management units grouped under each of these paths. A discussion of regrouping
2fe and prioritization of the waste management units is provided in Section 9.3.
29 Recommendations for redefining operable unit boundaries and prioritizing operable units for
30 work plan development are also provided in Section 9.3. No additional aggregate area-based
31 field characterization activities are recommended to be undertaken as a continuation of the
32 AAMS. All recommendation for future characterization needs (see Section 8.0) will be more
33 fully developed and implemented through work plans. Plan development and submittal will
34 be accomplished in accordance with requirements of the Hanford Site Past-Practice Strategy
35 and the Tri-Party Agreement and could include remedial investigation (P1)/feasibility study
36 (RI/FS); RCRA facility investigation (RFL)/corrective measures study (CMS), or LFI work
37 plans. Sections 9.4 and 9,5 provide recommendations for focused feasibility and treatability
38 studies, respectively. --... . -

39
40
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1 9.1 DECISION MAKING CRITERIA
2
3 The criteria used to assess the most expeditious remediation process path are based
4 primarily on urgency for action and whether site data are adequate to proceed along a given
5 path (Figure 9-1). All units and unplanned releases that are not completely addressed under
6 other Hanford Site programs are assessed in the data evaluation process. All of the units and
7 releases that are addressed in the data evaluation process are initially evaluated as candidates
8 for an ERA. Sites where a release has occurred or is imminent are considered candidates for
9 ERAs. Conditions that might trigger an ERA are the determination of an unacceptable health

10 or environmental risk or a short time frame available to mitigate the problem (DOE/RL
11 1992a). As a result, candidate ERA units were evaluated against a set of criteria to
12 determine whether potential for exposure to unacceptable health or environmental risks
13 exists. Units and unplanned releases that are recommended for ERAs will undergo a formal

-T 14 evaluation following the selection process outlined in WHC (1991b).
15
16 Waste management units and unplanned releases that are not recommended for

o 17 consideration as an ERA continue through the data evaluation process. Sites continuing
18 through the process that potentially pose a high risk (refer to Section 5.0), become candidates
19 for consideration as an IRM. The criteria used to determine a potential for high risk,
20 thereby indicating a high priority site, were the Hazard Ranking System (HRS) score used
21 for nominating waste management units for CERCLA cleanup (40 CfR 300), the modified
22 Hazard Ranking System (mHRS) scores, surface radiation survey data, and rankings by the

10 23 Environmental- Protection Program (Huckfeldt 1991b). Units and unplanned releases with
24 HRS or mHRS scores greater than 28.5 (the CERCLA cleanup criterion) were designated as
25 candidate sites for IRM consideration. Units and unplanned releases that did not have an
26 HRS score were compared to similar sites to establish an estimated HRS score. Sites with
27 surface contamination greater than 2 mrem/h exposure rate, 100 ct/min beta/gamma above
28 background or alpha greater than 20 dis/min were also designated as candidate IRM sites.
29 The radiation and surface contamination criteria are based on the Westinghouse Hanford
30 Radiation Protection Manual (WHC-CM-4-10) posting requirements. In addition, surface
31 contamination sites that had an Environmental Protection Program ranking of greater than 7
32 were also designated as candidate IRM sites. A value of 7 was chosen because it represents
33 the approximate midpoint of the scoring range. The candidate IRM sites are listed in Table
34 5-1, which summarizes the high priority sites. The four risk indicators are based on limited
35 data (refer to Section 8.0) and therefore may not adequately represent the actual risk posed
36 by the site. Technical judgement; including assessment of similarities in site operational
37 histories, was used to include sites not ranked as high priority in the list of sites under
38 consideration for an IRM. Candidate IRM sites were then further evaluated to determine if -

39 an IRM is appropriate for the site. Candidate 1RM sites that did not meet the 1RM criteria
40 were placed into the final remedy selection path. As future data become available the list of
41 units recommended for consideration as IRM sites may be altered.
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1 For certain units and unplanned releases, it was recognized that remedial actions could
2 be undertaken under an existing operational or other Hanford Site program (e.g., Single-Shell
3 Tank Closure, RARA, Waste Management, or Decommissioning and RCRA Closure
4 Programs). As a result, recommendations were made that remedial actions be undertaken
5 (partially or completely) outside the 200 AAMS past-practice program. Units or unplanned
6 releases that could be addressed only in part by another program (e.g., surface contamination
7 cleanup under the RARA Program) remained in the 200 AAMS data evaluation process for
8 further consideration. If it cannot be demonstrated that these sites will be addressed under
9 the operational program within a time frame compatible with the past practice program, they
10 will be readdressed by the 200 AAMS process. Tracking of waste management units
11 included in operational programs will be discussed in the work plans developed for each
12 operable unit/aggregate area.
13
14" Units and unplanned releases recommended for complete disposition under another
1%5 program (e.g., single-shell tanks and associated structures under the Single-Shell Tank
16 Closure Program) were not considered in the 200 AAMS data evaluation process. In
1P addition potentially new sites that were identified during the AAMS were also not
18- considered. It is recommended that a formal determination be made regarding the regulatory
19 status of all new sites following established procedures before they are considered further
2(r under the 200 AAMS data evaluation process. Potentially new sites identified in the PUREX
21' Plant Aggregate Area are described in Section 2.3.10.
22
23' Specific criteria used to develop initial recommendations for ERAs, LFIs, and IRMs
24N for units and unplanned releases within the PUREX Plant Aggregate Area are provided in
25 Sections 9.1.1 and 9.1.2. Units and unplanned releases not initially addressed under an
26 ERA, LFI, or IM will be evaluated under the final remedy selection path discussed in
27N Section 9.1.3.
28
2'
30 9.1.1 Expedited Response Action Path
31
32 Candidate ERA sites are evaluated to determine if they pose an unacceptable health or
33 environmental risk and a short time-frame available to mitigate the problem exists. All units
34 and unplanned releases other than those recommended for complete disposition under another
35 Hanford program are assessed against the ERA criteria. The Hanford Site Past-Practice
36 Strategy describes conditions that might trigger abatement of a candidate waste management
37 unit or unplanned release under an ERA. Generally, these conditions would rely on a
38 determination of, or suspected, existing or near future unacceptable health or environmental
39 risk, and a short time-frame available to mitigate the problem. Conditions include, but are
40 not limited to:
41
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1 * Actual or potential exposure to nearby human populations, biota, or the food
2 chain from hazardous substances and radioactive or mixed waste contaminants
3
4 * Actual or potential contamination of drinking water supplies or sensitive
5 ecosystems
6
7 a Threats of release of hazardous substances and radioactive or mixed waste
8 contaminants
9

10 * High levels of hazardous substances and radioactive or mixed waste contaminants
11 in soils that pose or may pose a threat to human health or the environment, or
12 have the potential for migration
13
14 * Weather conditions that may increase potential for release or migration of

c; 15 hazardous substances and radioactive or mixed waste contaminants
16
17 * The availability of other appropriate federal or state response mechanisms to
18 respond to the release
19
20 * Time required to develop and implement a final remedy
21
22 * Further degradation of the medium which may occur if a response action is not
23 expeditiously initiated
24
25 * Risks of fire or explosion or potential for exposure as a result of an accident or
26 failure of a container or handling system
27
28 * Other situations or factors that may pose threats to human health or welfare or
29 the environment.
30
31 These conditions were used as the initial screening criteria to identify candidate waste
32 management units and unplanned releases for ERAs. Candidate waste management units and
33 releases that did not meet these conditions were not assessed through the ERA evaluation
34 path. Additional criteria for further, detailed screening of ERA candidates were developed
35 based on the conditions outlined in the Hanford Site Past-Practice Strategy. Quantification
36 of these criteria for further screening were developed. These screening criteria are depicted
37 in Figure 9-1 and are described below.
38
39 The next decision point on Figure 9-1 used to assess each ERA candidate is whether a
40 driving force to an exposure pathway exists or is likely to exist. Units or unplanned releases
41 with contamination that is migrating or is likely to significantly migrate to a medium that can
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1 result in exposure and harm to humans required additional assessment under the ERA
2 process. Units or unplanned releases where contamination could migrate and, therefore,
3 potentially require significantly more extensive remedial action if left unabated were also
4 assessed in the ERA path.
5
6 Waste management units and unplanned releases with a driving force were assessed to
7 determine if unacceptable health or environmental risk and a short time-frame available to
8 mitigate the problem exists from the release. The criteria used to determine unacceptable
9 risks are based on the quantity and concentration of the release. If the release or imminent
10 release is greater than 100 times the CERCLA reportable quantity for any constituent, the
11 unit or unplanned release remains in consideration for an ERA. If the release or imminent
12 release contains hazardous constituents at concentrations that are 100 times the most
13 applicable standard, the unit or unplanned release continues to be considered for an ERA.
14' Application of the criterion of 100 times applicable standards is for quantification of the
1)r, strategy criterion that addresses "high levels of hazardous substances and radioactive or
16 mixed waste contaminants...". The factor of 100 is based on best engineering judgement of
1 what constitutes a high level of contamination warranting expedited action. In some cases,
1. engineering judgment was used to estimate the quantity and concentration of a postulated
19 release. Standards applied include Model Toxics Control Act (MTCA) standards for
2(Y industrial sites and DOE and Westinghouse Hanford radiation criteria (refer to Section 6.0).
21n The application of these standards does not signify they are recognized as ARARs.
22
23 The ERA screening criteria, in addition to those presented in the Hanford Site Past-
24'y Practice Strategy, were applied to provide a consistent quantitative basis for making
25 recommendations in the AAMS. The decision to implement the recommendations developed
26r in the AAMS will be made collectively between DOE, EPA and Ecology based only on the
27-4 criteria established in the Hanford Site Past-Practice Strategy.
28
297 If a release is unacceptable with respect to health or environmental risk, a technology
30 must be readily available to control the release for a unit or unplanned release to be
31 considered for an ERA. An example that would require substantial technology development
32 before implementation of cleanup would be a tritium release since no established treatment
33 technology is available to separate low concentrations of tritium from water.
34
35 The next step in the ERA evaluation path involves determining whether implementation
36 of the available technology would have adverse consequences that would offset the benefits of
37 an ERA. Examples of adverse consequences include: (1) use of technologies that result in
38 risks to cleanup personnel that are much greater than the risks of the release; (2) the ERA
39 would foreclose future remedial actions; and (3) the ERA would prevent or greatly hinder
40 future data collection activities. If adverse consequences are not expected, the site remains
41 in consideration for an ERA.
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1 The final criterion is to determine if the candidate ERA is within the scope of an
2 operational program. Maintenance and operation of active waste management facilities are
3 within the scope of activities administered by the Waste Management Program. Active
4 facilities include certain transfer lines, diversion boxes, catch tanks, and the 207-A and the
5 216-A-42 Retention Basins. Generally, active waste management units will not be included
6 in past-practice investigations unless operation is discontinued prior to initiation of the
7 investigation. The Decommissioning and RCRA Closure Program is responsible for safe and
8 cost-effective surveillance, maintenance, and decommissioning of surplus facilities and
9 RCRA closures at the Hanford Site. The Decommissioning and RCRA Closure Program is

10 also responsible for RARA activities that include surveillance, maintenance, decontamination,
11 and/or stabilization of inactive burial grounds, cribs, ponds, trenches, and unplanned release
12 sites.
13

0) 14 If the proposed ERA will not address all the contamination present, the unit or
15 unplanned release continues through the process to be evaluated under a second path. For
16 example, surface contamination cleanup under the RARA Program may not address

o) 17 subsurface contamination and, therefore, additional investigation may be needed.
18
19 Final decisions regarding the conduct of ERAs in the aggregate area will be made
20 among Ecology, EPA, and DOE based, at least in part, on the recommendations provided in
21 this section, and results of the final selection process outlined in WHC (1991b).
22
23

c 24 9.1.2 Limited Field Investigation and Interim Remedial Measure Paths
25
26 High priority waste management units and unplanned release sites were evaluated to
27 determine if sufficient need and information exists such that an IRM could be pursued. An
28 IRM is desired for high priority units and unplanned releases where extensive
29 characterization is not necessary to reach defensible cleanup decisions. Implementation of
30 IRMs at waste management units and unplanned releases with minimal characterization is
31 expected to rely on observational data acquired during remedial activities. Successful
32 execution of this strategy is expected to reduce both time and cost for cleanup of units and
33 unplanned releases without impacting the effectiveness of the implemented action.
34
35 The initial step in the IRM evaluation path is to categorize the units. The exposure
36 pathways of interest are similar for each waste management unit in a category; therefore, it
37 is effective to evaluate candidate units as a group. The groupings used in Section 2.3 (e.g.,
38 cribs; tanks and vaults; etc.) will continue to be used to group the units for IRM assessment.
39 This grouping approach is especially effective in reducing characterization requirements. As
40 done in the 100 Areas using the observational approach, the LFIs can be used to characterize
41 a representative unit or units in detail to develop a remedial alternative for the group of
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1 units. Observational data obtained during implementation of the remedial alternative could
2 be used to meet unit specific needs. Similarities of waste management units may make it
3 possible to remediate them using the observational approach after first characterizing only a
4 few units. It is expected, therefore, that a LFI would provide sufficient information to
5 proceed with an IRM for groups of similar high priority waste management units.
6
7 Data adequacy is assessed in the next step. The existing data are evaluated to
8 determine if: 1) existing data are sufficient to develop a conceptual model and qualitative
9 risk assessment; 2) the IRM will work for this pathway; 3) implementing the IRM will have
10 adverse impacts on the environment, future remediation activities or data collection efforts;
11 4) the benefits of implementing the IRM are greater than the costs. If data are not adequate
12 an assessment was made to determine if an LFI might provide enough data to perform an
l1PIRM. If an LFI would not collect sufficient data to perform an IRM, the unit was addressed

in the final remedy selection path.
115'
'A The final step in the IRM evaluation process is to assess if the IM will work without
17 significant adverse consequences. This includes: will the IRM be successful? will it create
18- significant adverse environmental impacts (e.g., environmental releases)? will the costs

outweigh the benefits? will it preclude future cleanup or data collection efforts? and will the
206 risks of the cleanup be greater than the risks of no action? Units where remediation is
21' considered to be possible without adverse consequences outweighing benefits of the
220 remediation are recommended for IRMs. Low priority unplanned releases at candidate IRM
23 units will be included'in the IRM evaluations of the candidate units.
2W
2_ Final decisions will be made among DOE, EPA, and Ecology regarding the conduct of
26 IRMs in the PUREX Plant Aggregate Area based, at least in part, on the recommendations
274 provided in this AAMSR, and the results of a supporting LFI.
2&
29
30 9.1.3 Final Remedy Selection Path
31
32 Sites recommended for initial consideration in the final remedy selection pathway are
33 those not recommended for IRMs, LFIs, or ERAs and those considered to be low priority
34 sites. It is recognized that all units and unplanned releases within the operable unit or
35 aggregate area will eventually be addressed collectively under the final remedy path to
36 support a final aggregate area or operable unit Record of Decision (ROD).
37
38 The initial step in the final remedy selection process path is to assess whether the
39 combined data from the AAMS, and any completed ERAs, IRMs, and LFIs are adequate for
40 performing a risk assessment (RA) and selecting a final remedy. Whereas the scope of an
41 ERA, IRM, and LFI is limited to individual waste management units or groups of similar
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1 waste management units, the final remedy selection path will likely address an entire
2 operable unit or aggregate area.
3
4 If the data are collectively sufficient, an operable unit or aggregate area RA will be
5 performed. If sufficient data are not available, additional needs will be identified and
6 collected.
7
8
9 9.2 PATH RECOMMENDATIONS

10
11 Initial recommendations for ERA, IRM, and LFI are discussed in Section 9.2.1 through
12 9.2.3, respectively. Waste management units and unplanned releases proposed for initial
13 consideration under the final remedy selection path are discussed in Section 9.2.4. Table 9-1
14 provides a summary of the data evaluation process path assessment. A summary of the
15 responses to the decision points on the flowchart that led to the recommendations is provided
16 in Table 9-2. Following approval by Ecology, EPA, and DOE, these recommendations will
17 be further developed and implemented in work plans.
18
19
20 9.2.1 Proposed Sites for Expedited Response Actions

121
22 Fif1re ' ast i agemnunits wre evalued along th ERA path Lt
23 , A p i ier ss

,,24 .Each of these units is a surface contamination site and is
25 recommended for disposition under the RARA program. ThOM tsr
26
27 *INIMIZ tr 2 r2

C 28
29 *L -
30
31 - i
32

36
37 9.2.1.1 Sites With Significant Surface Contamination. Each of the 45-sites 4unt has
38 levels of surface contamination that are high enough to be of immediate concern. Surface
39 contamination is immediately accessible to humans (i.e., workers) and biota. The potential
40 for transport by the wind or biota is also significant and so surface migration is also a
41 problem. It is expected that the releases of radionuclides and potential radiation exposure

0
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levels at these sitesunis would be greater than 100 times reportable quantities and
queAitycOne'58",ri[ standards. The corrective actions for these surface contamination sites
4ijare addressed within the scope of the RARA Program.

The fell9wing sites wzrz evnluatzd alceng the ERA path bzcauso ef sufac
eentaminatien

- 216 A 1 Crib

-216 A 6 Crib

*216 PA 21 Crib

- 216 A 14 PrznzhDn

-216 A 28Frznch Dn

-216 A 40 T-rzenh

207 A Rztcnticn Basins

- 216 P.2 R etn adoen Bai f

218 H 1 Burial Ground

-218 E 12A Burial Ground

- UN 200 E 88 Unpiannod Rela

- UN 200 E 100 Unplanned Release.
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5
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0 28
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35
36
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41
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The surfae ontmination at eah of these iAts is ahanhtei egd below.

reom ede f~oig heRAA ctont cn invsemngmn unt np
a~ j!~tI

- The 216 A 1 CAb bas an aa of surface contamination of up to 3,000 disn/min.

The 216 A 6 Crib ha afn aea of surface contamination of up to 5,000 dis/min.

The 216 A; 7 rib has boen issued ar Surveillance and Compliance Inspectio
Report (SGRm) and has boon given a ranking of 7 ot of 15 possible poeints. This
moans that the site has igh surfae radiation evels, that it is aecossible, and tha
thore is onigoing surface contamfinant mfigration. This site contains aroas ot
sufae contamination of up to 30,000 dismin.

-The 216 A 9 Crib has surface contwmiation of up to 30,000 diq/mim.

- The 216 A 21 Crib baa surface contffmination of up to 15,000 disAfmin.

* The 216-A-14 French Drain has surface contamination of up to 56,000 dis/min

* The 216-A-28 French Drain has surface contamination of up to10005M
dis/min 

'

- The 216 .i4 Tronch has suface eonantioa of up to 4 mnem/h.

-The 207 A. Rotonioni Basins havo surface contaminationt of up to 1,500 cthmin.

* The 216-A-42 Retention Basin has surface contamination of up to 200,000

-The 218 H 1 Burial Ground has surface contamination of up to 5,000 c~min.

The 218 E INA Burial Ground has surface contaiation of up to 20,00
disfiifl

-Tho UNW 200 H 88 Unplaned Release has surfacoe contamination of uip to 60,000
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I - The UN 200 E 100 Unplanncd Release has sutfac ccntminination of up to 5
2 ffefmh-.
3
4 9.2.1.31 Non-ERA Sites. The primary reason most waste management units and unplanned
5 releases were not recommended for ERAs was because of the lack of driving force to an
6 exposure pathway. Inactive cribs, ponds, ditches, and trenches are no longer receiving waste
7 and, therefore, no longer have artificial recharge as a driving force to move subsurface
8 contaminants. Natural recharge from local precipitation was not considered a significant
9 short-term driving force. Specifics for each waste management unit or unplanned release are
10 provided in Table 9-2.
11
12 A majority of the unplanned release sites either will be addressed by the RARA
1? pgrogram to eliminate the airborne release pathway or had insufficient quantity and
14 concentration of contamination to qualify as an ERA.

16-

17 9.2.2 Proposed Sites for Interim Remedial Measures
is-
19 Twenty-si4Opof the 98§ waste management units and unplanned releases addressed
20 in the PUREX Plant Aggregate Area data evaluation process were identified as high priority
2r units (refer to section 5.0) and were assessed as candidates for IRMs. Fea"e of the
22o 264 units were designated as high priority units and unplanned releases because of high
23 HS and mHRS scos. The othenW 9 units and unplanned releases,246-A-1-and

2 -216 A 30 Cribs, 216 A 14 and 216 C 8 Prznceh Drains, 207 A Rctcntien Basins, 218 B 1,
25- 218 R2 12A, and 218 B2 12B3 Burial Grounds, 200 Hl Burning Pit and UJN 200 B 88 and UN4
26 200 H 100 Unplanned Releases, were designated as high priority because of surface radiation
274 measurements. The Environmental Protection rankings did not add to the high priority sites
28s because they had been included on the list due to other criteria.
29 un1 wd s ndi o. -e p mm# aRtsSeptic tanks and drain
30 fields and the majority of the unplanned releases were two primary classes of units not
31 considered in the IM path.
32
33 dNa n th
34 iri M. N d s

36 s2a s ttrf,

38 1 ~g jj
39 fh Lsispvddin.3
40
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1 ARl units remain as 1104 candidates but require LE~s to obtain sufficient infonationt to
2 preeed with the 1M. A discussienl ef the Lfls is provided in Section 9.2.3. The reaper
3 units and unplanned releases are not immlfediately r-ecommfended for IlMs was because noe
4 were considered to have adequate data to pcrfcr a qualitatie risk assessment and/or- selec
5 arfemedy-
6
7
8 9.2.3 Proposed Sites for Limited Field Investigation Activities
9

10 A LRt is the collectiont of lImtited additional site data which are sufficient to support a
11 decision on coniducting ERAs or EP1.s (DOU'RL= 1992a). Ia contract, a R is a broader- site
12 wide effort appropriate for lower priority sites. The goal for a RI is final remnedy selection

-~13 where as the goal of a LT= is foed on suprtnFRAs and Eil~s only.
14
15 Twenty waste management units are recommended to undergo LFIs. N"
16 irl Isi n p
17 IRM POP AgItRr
18 p ~ v~r4

ro 19 e rationale for
20 and LFI will be more completely developedin work plans; however, the following
21 addresses possible considerations during work plan development.

es 22
N4 23 Possible LFI objectives would be to:

24
- 25 * Evaluate the potential for releases from the waste management unit to impact

26 underlying groundwater quality.
27

O 28 * Determine if contamination exists in the soil beneath the waste management unit,
29 and if so, assess the extent.
30
31 * Assess the nature and extent of contaminant migration from the waste
32 management unit in support of focused feasibility studies.
33

35 'naalgusgou h anlgu iecnep spane nth afr iePs

00
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3 Appraecfrmoychrcezai, seesay t supr eeilato, _ate

5
6

8 ase$e noaagu rup o y n nlgu _ro _ _aeedet_ e n h

9 UEXPa Ag at A*:cisad oc ris SpcfLwast *angeen < nits
10 rete dtfedtaarcosdrdto be reprsn tv o h ntoosgop
11 ss sar a gd t
12 RIM , T w19

17

20 A ,s
21220
22,, Candidtz ERIMunits have been zatcgzrizcd intz two groups that contain similar rloaso
23 waste, rlase ma sign. Th6 two groups afe cribs and frnch inins, and
2$4 burial-sites.
25.
26 9.2.3.1 Cribs and French Drains. The cribs and fronch drains have been grouped tegethfr
274 bocause freneh drains are essentially small diameter cribs. The rbs and fronch dains
2% recommonded fcr- a LII also have boon evaluated along the ERlA path. ARl but three cribs
29 were reooneidd for ations under the liARA pogram (Scotion 9.2. 1). The aotions.

34

301 tpeetdudrteRRApermwHpeeeteL Tweyfiur was mandmn nt

331 Theis uditpes in dudrteRRAp-nlude:.

35 * 216-A-i Crib
36
37 g ||||g
38
39
40

41 216-A-4 Crib
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1 216-A-5 Crib
2
3 * 216-A-6 Crib
4
5 * 216-A-7 Crib
6
7
8
9 * 216-A-9 Crib

10
11 tll
12

. 13 0 216-A-21 Crib
14
15 f 216-A-24 Crib

- 16
17 a 216-A-27 Crib
18

y 19 |RION

@21
n 22

23
24

- 25 * 216-A-36A Crib
26
27

a' 28
29
30
31
32
33
34
35
36
37 * 216-A-14 French Drain
38
39 * 216-A-28 French Drain
40
41
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2
3 Crib3 to be invelved ffl Tvj aztivitic that do not roquire actions unfder the AA
4 prgmm inzludc the fllowing:
5
6 216AS8rib
7
8 216 . 30 Cfb
9
10 216 . 36 Cib
11
12 - 216 A 37 2 Cb

16 la The ONb n rnIdushvebe rue oehrbeas hyhv kia

18- r. w p

22
2 The physical. am agfmica setig or 'is.ess rmtee at aagmn n

24y
25
26 nnedq r ea h s 4

29
30 C The s s
31 sm sdwatso simila
32
33

36
37 

* t 438
39
40 AA
41
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2

4
5 The with surface contamination were addressed in the IRM path after first
6 being assessed in the ERA path. The actions recommended for the units will not address the
7 subsurface contaminations in the facilities; therefore, they were included for assessment
8 under the remaining criteria.
9

10 The inital iccision point in the 1PM path is to assess whether data arc adequate to
11 eenduct an RI. The data aveilabic for crbs arc acreening lovel data (Section 8.2.2.2) M1

12 estimated invnterics (Tablcs 2 2 and 2 3) that do not provide infmation on the nature and
13 extent of the contamination. Thrforo, an EPM could not h lemonted without furtho
14 investigation-
15
16 Simitica of units may make it possible to romediate ther using the obser.ation
17 approach after chactoiing only a few of the unis. Therefore, it was expected that a L

-18 would provido suffliict informationi to preod with an 11PM for waste rmaagement unitI 19 groutps. Therforof, the basis for rocommending a E4 is that sufficicnt information can bo
20 gained froem a moro detailed investigation of one or two of the cribs and a froench dfain that
21 would allow a remedial decision to bo mfado on the other cribs with little or noe additional

.~22 characterization.
23

4 24 Possible roprosentatie units for the PURBX Plua Aggrogate Area would be the
- 25 216 P. 9 Crib, tho 216 A 24 Crib, and 216 A 28 Fronch Drain. The 216 A 6 Crib was

26 selocted to reprosent cribs rocciving waste durin initial eperations. The 216 A 6Crbao
S27 roccived thc groatost amount of waste for al of the cribs and has rocoivod a large amoutt

22 entaminantz. Tho 216 A30 Crib was zolectod to be rcprcscntativc of cribs rocciving wasto
29 during moro rocont operationts. Thc 216 P. 28 French Drain was choson beecauso it reccived
30 the moest waste of the fronch drains and has tho highest inveontory of contamfinlants.Th
31 rationalo for RZM and LET will be more comfpictoly dovoloped in work plans, howevcr, th
32 following addresses ponsible considcmtions during work plan develepment.
33
34 Pessiblo m objeetivcs would be to:
35
36 Evalua rlases from the wasto managoment unt to imac
37 underying groundwac quality;
38
39 - Dotormnino if contamnination eists int tho soil beneath the cribs and, if so, assess
40 t
41
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1Assess the extent of contmfninant migmation froem the cribs in suppoirt of focutse2
2 feasibi ty-studies -
3
4 If tmnsuranic madionuclides and.'r other hazardous chemicals are not found in soi
5 below the repr-esentati. ef.ibs, it is unlikely to be present below the other- uits in the grouip,
6 therefore addiiona samnplin for tmnsuranic nidionudides an.'or hazardous cheicials would
7 likely net be necessary at the othier uits. The actual extent of tansuranie contaniinatien, i
8 any, could be determined during implementation of an ERA! (if justified) and wouild not need-
9 to be fully knownt prior to the decision to proceed. The extent of ERM actions for the ote
10 &faciities wouild be base-d en mfeasuirements from the representative cribs, therefore, no othe
11 samplin for extent of contamination at the other units would be anticipated.
12
1lb1 9.2.3.2 Burial Sites. Thfis group includes six buria grounds. The six burial grounds are
14 not covered under at UCRA closure or! Part B permit action, and include the following:

16. 200 R3 Burnling Pit
17
18 - 218 H 1 Buria Ground

20 - 218 E 8 Buri Grond
21r

22-n- 218 E 13A Bua Gound
2
27

2& The 218 E3 1 and 218 13 12A Buiia Grouinds were identified as high priority waste
29 management uits and were designated as 1M candidates. Because the 200 E3 Burnig Pit,
30 the 218 R2 8, 218 H3 12B, and the 218 E 13 Buria Grounds received similar wastes and are
31 generally constructed in a similar fashion, they were included in the group wit the 218 1
32 and the 218 13 12A Buria Grounds. These waste managemnent units have insufficient data to
33 coniduct an 1DM; therefore, they were r-eemmfended for Ins. It is expected that sufcin
34 information could be obtaied from a limited investiation of one or two burial grounds t

36 other buial grounds.
37
38 A possible r-epresentative buria ground for- the 1fl would be the 218 12 12A Bura
39 Ground. The 218 E3 12A Buria Grouind is recomamended as being represenftative because it
40 is a high priority site due to suffice ontamination and received the greaest volume of waste

WHCOPUREX-4)/9-29-92103384A
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1 with the highest infventor of contamfinants. It is expected to contain similar wastes and to be
2 simailar in design to the other burial sites.
3
4 Invyestigations of the active portion of the 218 H lfB Bufial Ground will be included-in
5 the past practices inevestigation if the unit is deactivated prior to the investigation.
6 Deactivation of the burial ground will remain: with the onigoing program that is evaluating
7 alternatives to replace the unit.
8
9 The rationale for EilL and Lfl will be morfe completely developed in work plans;

10 however, the following addresses possible considemations during work plan development.
11
12 Possible Lfl objecties would be to:
13
14 Conduct surface contamination surveys and assess likely source(s)
15
16 - Evaluate the potential for releases f-rom the waste management unit to impact
17 i -. A

8 4b-~

- Determinie if contxmiination exists in the soil beneath the burial ground and, if-so,
assess the extent

- Assess the nature and extent of radionuelide and hazardous htemical contaminants
in, near surface and surface soils at the burial ground sufficient to suppota
focuised feasibility study.

Additional field inspections and document reviews might be desirable to evaluateth
relative integrity of exist burial ground catps and buried waste containiers. Some
geophysical surv'ey work maight be desimble to update information found regarding th
Theations and constructions of burial ground disposal untits such as trenchtes and caissons,an
to identify potential subsurface voids that have a potential for mnajor settlement.

If transumnie mdionuelidea and/or other hazardus chemnicals a not found in si
below the feprescntative burial ground, it is unliely to be present below the other bura
grounds; therefore, adinal sampling for tasumnic~ radionudlides and/or hazardous
chemicals would likely not be necessary at the other units. The actual extent of transuran
contamaination, if any, could be determined during implementatio of an EMI (if justified)a
the burial ground and .. eld net need to be fuly known pr to the decision to proceed.
The eaentd e ERN actions for the ether faceilities would be based on measurements fromth
representative burial ground; therefore, no other sampling for extent of contamintion atth
other burial grouinds would be anticipted.

WHC(PUREX-4)19-29-92/03384A
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1 9.2.4 Proposed Sites for Final Remedy Selection
2
3 A number of unplanned releases, along with several diverse waste management units
4 which are unique because of design, contaminants received, or operational history, have been
5 proposed for the final remedy selection path. Section 9.2.4.2 discusses the sites proposed for
6 direct inclusion in the final remedy selection risk assessment. Direct inclusion in the final
7 remedy s see ci is recommended for the-romainder of th e remalif eifin 64i
8 waste management units and unplanned releases due to the lack of information to perform
9 RAs and select final remedies. These waste management units and unplanned releases are
10 discussed in Section 9.2.4.1.
11
12 9.2.4.1 Proposed Sites for Remedial Investigation. A RI has been recommended for the
13 PUREX Plant Aggregate Area which includes several groups of waste management units and
14 unplanned releases. The first group contains eribs-and-french drains. The second group
15- contains an-ijeetin-4rs wel2. The third group contains the ditches and trenches. The
16 fourth group contains the septic tanks and drain fields which require confirmatory sampling
17 to show that the sites- s 'do not contain hazardous or radioactive substances.
18- kg an nThe IMt-ijQgroup contains burial sites which require
l6 confirnatory sampling to show no contamination exists. The sit- group contains
20 low-primity-unplanned releases which have unique contamination histories.
2T'
2 9.2.4.1.1 Gribs-and-French Drains. Eighteen eribs and- french drains have

23 been grouped as a single class because of their similarity (see Tables 9-1 and 9-2). The
24 grouip consists of ntine cribs and nine fronch drains. These units e3xperiencod similar disposa
2L praetiees4 W-0111g
26

29
30
31
32
33
34
35
36
37 O
38
39
40
41
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2
3
4 The units were first assessed along the ERA4 path. Anl ERA was warrantfed for e-c
5 unit based on Hanford Site Past Pracic Saegy criteria (DOE'Rt 1992a) and releases
6 occeed in every--- ease. However, no driving force to an exposure pathway existed foran
7 efte-wiit&
8
9 AR 18 units were assessed as low priority en the 1IM evaluatie n path.

10 f.44*

11 Insufficient data exists at these-sites-thi tunitto conduct a risk assessment. A RI is
12 recommended that would include each of these sites-unitsto provide nature and extent of
13 contamination information to perform a risk assessment for final remedy selection.

C14 14
15 investigation of the two active cribs and one active french chain will be included inth
16 past practiocs investigation if the units are deactivated prior to the investigationt.

- 17 Deactivation of the units will remain with the ongoing program that is current operat
__18 them.

19
20 9.2.4.1.2 Wdeetion- Wells. Only one unit, the 299-E-34-11 Injection Well,
21 appears in this group. This un was frst assessed along the ERA path. An ERA wa
22 warranted for this unit based on Hanford Site Past ."raedfee Straegy criteria (DOE/il

~'23 1992a) and a release had occurred. The unit moeved ot of the ERA path as there was no
N 24 drivin force to an exposure pathway.

25
26 This unit was asse'iied as a low priority on the fiM evaluation path-.7T T
27 p ry t i.;sdt.a d seett W p .Insufficient data exists at
28 these-#hi sites to conduct a risk assessment. A RI is recommended to provide nature and
29 extent of contamination information to perform a risk assessment for final remedy selection.
30
31 9.2.4.1.3 Ditches and Trenches. Six units have been placed in this group due to
32 their similarity. The group consists of two ditches and four trenches (see Tables 9 1 -and
33 9 2)
34
35
36
37
38
39
40
41 7
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1
2
3
4
5 These uits were first assessed along the ERA path. Ant ERA was warranted in ec
6 ease due to lanyford4 Skte Paft Ztacdce Straty critefia (DOEV'lL 1992a) and reasop
7 cocuirred at each site. For four of the sites, no driving force to an exposure pathway existe
8 fcr any of the uinits. All fouir units were assessed as low pnonrty ona the RCM evaluation

10
11Two of the sesfie4 th 1-A-29 Ditch and 216-A-40 Trench, were rated as high

12 priority he- ~% auated along the IRM path. Data were not adequate beeusji OR
~an M and anLPJwould notcollect sufficient data, sothese units were moved to the

14 ~i~L4224~#U~path. In each case insufficient data exists at these sites to provide
1-5- nature and extent of contamination information to perforn a risk assessment for FRS~2
16 a

1T- In ofestigatiens of the active 216 A 29 Ditch wil be inlAded in the past pratie
2 rinvestigation if the unit is dactvtaed prir to the investigation. Deactvatien ef the dieth

will Frfmain with the engeing pgra m that is plaing closure.2-

2 P

23 *nlsini tfaloae raprkeb% ni %wa cmmne tprvedAt

25
26 9.2.4.1.4 Septic Tanks and Associated Drain Fields. Seven units have been placed
27* in this group because of their similarity. The grup consists exclusively of septic tanks.

30
31
32
33 $
34
35MZ t
36
37 'fl
38
39
40
41
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1
2 This group was not assessed along the ERA path because ant ERA was not wanvantc
3 because of Hanfiord Sie Pant ftaefiee Smeawy criteria (DOL'UI. 1992a). The units wer-e
4 assessed as low priority on the EPA cvaluation path. Insuffliint data oxists at thcsc sites t
5 conduct a risk assessment. A R1 is rccommendcd to provido naturo and extent at
6 contamination infaion to perform a risk asscssment fer PUS.
7

9
10

12
13
14 9.2.4.1.5 Retention Basins. Two units, 207-A and 216-A-42, have been placed in

- 15 this group. Both4Yfffreention bai - . cvaluated along the BRA path
16 and-recommendedtfor actions undc th RAA rDoin921) h cin

- 17 implemented under the RARA pfrgram. will mitigate surface radiation of concern-an4-will
- 18 moeve the units onto the 1M cvaluation path. The units wil no longfr be high priority and

19 will be maye i to the PRS Pat Inffg 'aL ' x-I20 4

4 a

23 exitt"

23e8t toer prie natr saplnd extientory cotadatio ifor mtyiof n to perfo a ris cassessmen

0M 24 for Rf*
__25

26 Investigations of the active parten-ef4he-207-A Retention Basinq M aget arwv
27 condxQt cMwill be included in the pasrsctices investigation if th n isci r
28 deactivated prior to the investigation. Deactivation of the retention basin will remain with
29 the ongoing program that is evaluating alternatives to replace the unit.
30
31 h gM. Bt-A si, -4 w
32 N
33
34 ~~.s
35
36
37
38 NC
39
40
41
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1 Tw ftests 21 ; lx an 1 3wr ae *s hig prtiydet uf

2

5 ,0 roit n er ixi neie nte *a eeyseeto ah.I a*es

6

8
9
10 9.2.4.1.4k9 Unplanned Releases. FOAy-ff hry44 In sites have
11 been placed in this group . The candidate sites are listed in Table 9-1.
12 Forty four of these units were assessed along the ERA path and an ERA was initia,
i& warr anted duo to Hanord~ Site Pamt Phactie Stratfegciteria (DOE/lIt 1992a). Releases

iralso occurred at each site, however, no driving force to ant exposure pathway exists.Al
1-5- fort four units wore assessed as low priority on the EBM evauation path.
16
17 Two of the fer*y-sWixtiyfAur unplanned releases, UN-200-E-88 and UN-200-E-100,
18- were rated as high priority a aj4 evaluated along the
I, IRM path. Data were not adequate for an IRM and an LFI would not collect sufficient data,

2 so these units were moved to the F iNO dyn path. In all cases, insufficient
21" data exists at these sites to provide nature and extent of contamination information to perform
2 ? a risk assessment for FRIln theLfo e ths id
23 ncuso n ghe gga NrO W
2L 0§24"

26 i

29
30
31 9.3 SOURCE OPERABLE UNIT REDEFINiTION AND PRIORITIZATION
32
33 The investigation process can be made more efficient if units with similar histories and
34 waste constituents are studied together. The data needs and remedial actions required for
35 similar waste management units are generally the same. It is much easier to ensure a
36 consistent level of effort and investigation methodology if like units are grouped together.
37 Economies of scale also make the investigation process more cost effective if similar units
38 are studied together.
39
40
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1 9.3.1 Units Addressed By Other Aggregate Areas or Programs
2

IB Xra11 dj4- M____________

6
7
8 The investigation of several sites-4M1should be transferred from the PUREX Plant
9 Aggregate Area to other programs for investigation. The programs include the-Surplus

10 Faeilities Pregrm,-the Defense-Waste Management Program, the RGRA-TS
11 ecmmisinig ad CY Cofd'gm and HanferdSite-Singl-hl T1ank11 jjj " Tank, Sh

12 su4erogram. Table 9-3 lists the waste management units and unplanned releases that
13 are recommended for deferral to these programs. No units within the PURlN plant
14 aggregate area are recommended for deforai to another agegate ara.
15
16 The Defense-Waste Management Program is recommended to include four catch tanks
17 and eleven diversion boxes. These units are located in operable units 200-PO-1 and
18 200-PO-3. If the unit arc clcscd prier to investigation the units would be included in
19 aggregate area evaluation, If the uinita are closed after investigation the units would boe
20 deforrd to the Surplus Faciities Progra.The Swalus-Fapilitie m 
21 Cs Program receives the Defense-Wpste MN anagement Uunits upon
22 decommissioning.
23
24 The RCRA progmm, including the TSD and the Hanford Site-Single-Shell Tank
25 C r Programa fi recommended to include all single-shell tanks (241-A, 241-AX, and
26 241-C Tank Farms) .nd Wfreumtand unplanned releases in the three single-shell
27 tank farms. The UPR-200-E-59 Ugnplanned Rielease in the 200-PO-1 Operable Unit and the
28 four french drains, 216-A-16, 216-A-17, 216-A-23A and 216-A-23B in epe u
29 200-PO-5 p Uitiar also recommended for deferral to these programs.
30
31 One potentially new site consisting of a fission products release to the environment has
32 not been verified as an unplanned release. Action on this site is deferred until an actual
33 release has been verified and the regulatory status of the site determined. The unplanned
34 release occurred within the 241-C Tank Farm area; therefore, it should be addressed by the
35 Hanford-Site-Single-Shell Tank JL Program. This unplanned release is discussed in
36 detail in Section 2.3.10.
37
38
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1 9.3.2 PUREX Plant Operable Unit Redefinition
2
3 Redefinition of the 200-PO-1 through 200-PO-6 Operable Units is suggested based on
4 the data valuation in this report. General redefinition is recommended as follows:
5
6 * Investigation of groundwater should be removed from the scope and included in a
7 200 East Area Groundwater Operable Unit. Groundwater beneath the PUREX
8 Plant-Opemblc-Unitsoure osminteracts with all surrounding operable
9 units since it is not confined by the geographic boundaries. Contamination from
10 nearby operable units can migrate beneath any PUREX Plant Operable Units.
11 Similarly, the contamination originating from the operable uniq may migrate
12 outside the boundaries of the operable unit. These interactions with other
1K operable units will necessitate the integration of groundwater response actions
14 throughout the 200 East Area. This integration would likely be best handled in a
I5 single-20 East-beawide-dM groundwater operable unit, rather than in
16. individual source operable units.
17
is - High-level waste transfer facilities and encased pipelines should remain within the
19^ scope of the Defese-Waste Management Program and the Suplus-Faeilities
20 s Cs Program. The facilities are also structures
21 with no unplanned releases and can be dealt with more efficiently in these
22o existing Hanford programs. The, Tri-Party Agreement does not include these
23 lines within the scope of the past-practices investigation .'I bflnt raffe

26
27* Units included in other programs (e.g., RCRA, Defense-Waste Management
28, Platlrg , etc.) are listed in Table 9-3. All operable units had sites included
29 in other programs. Operable unit 200-PO-6 had the least number of sites
30 recommended for inclusion in other programs; only one site, operable unit
31 200-PO-3, had the greatest number of sites recommended for inclusion into other
32 programs; over 50 sites.
33
34 Specific redefinition of the operable units are as follows:
35
36 * 200-PO-1 will have UPR-200-E-59 reassigned to 200-PO-3. This unplanned
37 release is associated with the 216-A-40 Trench, but spread into the tank farm area
38 and is, therefore, recommended for inclusion in the 200-PO-3 Operable Unit and
39 subsequent jurisdiction of the Single-Shell Tank CsrProgram.
40
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1 e 20-53wilhv N 0--8 UN2<-4, n N20E10rsge
2 tO 0-P-Z Thesuplane ree_ sae ud hprmr ftetn
3 £ari nae mor~ prpraey~ Jdred underthps-patesiesgao.
4
5 2'--9Dic il emvd rmPRE *ln Agreat $Are jursditio t

8 A4a units.

9
10 Four french drains currently residing in the 200-PO-5 Operable Unit should be
I1I reassigned to the 200-PO-3 Operable Unit. These french drains currently reside
12 within the 241-A Tank Farm boundary and are more adequately addressed as part
13 of this operable unit. It is, therefore, recommended that the geographic
14 boundaries of the units be redrawn in the area of the 216-A-16, 216-A-17,
15 216-A-23A, and 216-A-23B prench Drains. The units are located in close
16 proximity to one another and very near to a common border of the two operable
17 units. Movement of a section of the common border to the east would satisfy the

- 18 recommendation.
19
20
21 9.3.3 Investigation Prioritization
22

023 Very little if any data exist to rank the waste management units and unplanned releases
cv24 within the PUREX Plant Aggregate Area on a risk-related basis. The HRS and surface

25 contamination data whic h were used to sort the waste management units and unplanned
26 releases into either high or low priority are indicators of potential risk but are not suitable to
27 develop a risk-related ranking. The most useful data for indicating potential risk are
28 probably the waste inventories and facility constrction or operation information.
29
30 In the Tri-Party Agreement, the operable units were prioritized in the following order:
31 ( V) 200-PO-2, (2) 200-PO-5, 3) 200-PO-1 and 200-PO-4, and(4) 200-PO-6. Operable unit
32 200-PO-3 was not prioritized because it contained single-shell anks. Based on estimated
33 waste inventories in Table 2-2, the cribs and french drains received the largest quantities of
34 contamination and should be investigated first. This approach would change the
35 prioritization order of the Tri-Party Agreement to the 200-PO-4 Operable Unit being
36 recommended for highest priority of investigation. The new order of prioritization would be
37 ,1) 200-PO-4, (2) 200-PO-2, K3) 200-PO-5, 4) 200-PO-1, an 5) 200-PO-6a bud
38 6) 20- PO 3.
39
40
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1 9.3.4 RGRA-eo cility Interface
2

3 .. r-A~ I'll. '.ORCRA waste management units exist in the PUREX Plant Aggregate
4 Area that will rcquirc intcgrationt-e futurz invcstigatians. y
5
6
7
8
9
10
11
12

144

20
21 4~
22)

30
31
32
33
34
35
36

38

4U )

41 k_ 
MOO

32(TRX4192-2034
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1 ps-atcs neuati6A oreeiatom4aatiesaett ocrig i itb ncst-
2
3
4 .Th 216 . 29 Ditch has been d26t- andntAd6d
5 stabilzed ad the closue plan is currently being developed.-The 216-A-10 and 216-A-36B
6 Cribs are inactive and also slated for closure. The 218 E 12B Bura Ground is curretly
7 operating under a Landfill Permit. The RCRA facilitics azsooiated with all of the tank farms
8 in the PURflX Plant Aggregate Amc& are not assessed under this study. These sites belong to
9 a separte pferzm with separae Tni Party Agrecmznt milestoems.

10

11 Th 1- 0'n 1 6 Ciwahave n rcOmmnded f2 onsderatinun

C 13 e s r x e n p yd r
14 . s
15 %- 16
17
18 *o e

S19

27 The 216 A-1 29 di and the 216 A 10ad6A36B Crib ar achdue fnergmmedue fe
26 elar epectd e ue t toR anpostitisue ande. lie ln usnde dfr sumissDta on

27 andef th ue i/CM benve e nRl n nL1.l~igafin and remediatienatvte o atpatc nit beft

s 22 fjplps4 will iludewi the aspa atien gand fqfumentsThgensuftthedr ument
23 wol eacmie lsr lnadRICSwr h
24

29 grupingsr
30
31 m s
32't b& 'Y .e .I.t ..
35 #t r
36

39 2i V ui
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2 bee acom ihe

3

8 des4rtsA
9
10 Investigations have been recommended for several non-RCRA burial ground units
11 under this AAMS. Since partial closures and corrective actions of the RCRA burial grounds
12 have not been established, the recommended investigations may precede or overlap with
13 RCRA activities. It will be necessary to ensure that investigations at non-RCRA units are
ir integrated with schedules and proposed actions for the RCRA burial grounds as they are
1*$t incorporated into the final status permit.
16
ir In addition, there are a number of unplanned releases associated with RCRA TSD
18- facilities within the PUREX Plant Aggregate Area that are recommended to be addressed
10 during RCRA closure and/dr permitting activities. Investigation and remediation of affected
2 soils associated with these unplanned releases, if any, would results in a need to interface

23f with the planned RCRA facility activities.

26

23
24"! 9.4 FEASIBILiTY STUDY
25_
26 Two types of the ES will be conducted to support remediation in the 200 Arese
2N including focused and the final rS. The FFSs are studies in which a limited number of units
26 or remedial alternatives are considered. Final FS wrnl be prepared to provide the data

29necessary to support the preparation of final record of decision. Insufficient data exists to
30 prepare either a focused or final FS for any units or group of units within the PUREX Plant
31 Aggregate Area. Sufficient data are considered available to prepare a FFS on selected
32 remedial alternatives.
33
34
35 9.4.1 Focused Feasibility Study
36
37 Both LEIs and IRMs are planned for the PUREX Plant Aggregate Area for individual
38 waste management units or waste management unit groups. The IRMs will be implemented
39 as they are approved, and the FFSs will be prepared to support their implementation. The
40 FFSs applied in this manner are intended to examine a limited number of alternatives for a
41 specific unit or groups of units. The FFSs supporting IRMs will be based on the technology
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1 screening process applied in Section 7.0, engineering judgement, and/or new characterization
2 data such as that generated by an LFI.
3
4 Recommendations for the FFS in support of IRMs are not provided in this report
5 because of limited data availability. In most cases, LFIs will be conducted at sites initially
6 identified for IRMs. The information gathered is considered necessary prior to maldng a
7 final determination whether an IRM is actually necessary or whether a remedy can be
8 selected.
9

10 Rather than being driven by an IRM, the FFSs will also be prepared to evaluate select
11 remedial alternatives. In this case, the FFSs focuses on technologies or alternatives that are
12 considered to be viable based on their implementability, cost, and effectiveness and have

C14 13 broad application to a variety of units. The following recommendations are made for FFSs
14 that focus on a particular technology or alternative:
15

- 16 * Capping
17
18 * Ex situ treatment of contaminated soils

r 19
020 * In situ stabilization.

22 These recommendations reflect select. technologies developed in Section 7.0 of this report.
23
24 The FFS is intended to provide a detailed analysis of select remedial alternatives. The
25 results of the detailed analysis provide the basis for identifying preferred alternatives. The
26 detailed analysis for alternatives consists of the following components:
27
28 * Further definition of each alternative, if appropriate, with respect to the volumes
29 or areas of contaminated environmental media to be addressed, the technologies
30 to be used, and any performance requirements associated with those technologies.
31 Remedial investigations and treatability studies, if conducted, will also be used to
32 further define applicable alternatives.
33
34 * An assessment and summary of each alternative against evaluation criteria
35 specified in EPA's Guidance for Conducting Remedial Investigations and
36 Feasibility Studies under CERCLA (EPA 1988b).
37
38 * A comparative analysis of the alternatives that will facilitate the selection of a
39 remedial action.
40
41
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1 9.4.2 Final Feasibility Study
2
3 To complete the remediation process for an aggregate area, a final or summary FS will
4 be prepared. This study will address those sites not previously evaluated and will summarize
5 the results of preceding evaluations. The overall study and evaluation process for an
6 aggregate area will consist of a number of FFSs, field investigations, and interim RODs. All
7 of this study information will be summarized in one final FS to provide the data necessary
8 for the final ROD. The summary FS will likely be conducted on an aggregate area basis;
9 however, future considerations may indicate that a larger scope is appropriate.
10
11
12 9.5 TREATABILITY STUDIES
13
its A range of technologies which are likely to be considered for remediation of sites
IA. within the PUREX Plant Aggregate Area were discussed in Section 7.3. The range of
16 technologies included:
117
1& Engineered multimedia cover
19
21P * In situ grouting
21-
22 * Excavation and soil treatment

24 * In situ vitrification
25
26~ * Excavation, treatment, and disposal of transuranic (TRU) radionuclides
27-
28 * In situ soil vapor extraction of volatile organic compounds (VOCs).
26'
30 Treatability testing will be required to conduct a detailed analysis for most of the
31 technologies. Relevant EPA guidance will be relied upon to conduct these future treatability
32 studies. A summary of existing programs and treatability testing needs is as follows:
33
34 * Engineered multimedia cover--A number of cover design efforts have taken place
35 in support of Hanford Site waste management, permitting, RARA and RCRA
36 closure activities. Although performance testing is lacking, a number of
37 conceptual cover designs have been developed for various types of waste
38 management units. The feasibility/treatability process can be accelerated by
39 utilizing existing cover design information. Long-term performance and
40 maintenance objectives, and design criteria should be established for various
41 categories of waste management units based on the degree of protection required.
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1 The adequacy of existing conceptual designs should be evaluated against these
2 design criteria and modified appropriately. Hydrologic performance and
3 constructibility data needs can then be assessed by pilot-scale testing of
4 preliminary cover designs.
5
6 * In situ grouting--Field pilot tests would be required to assess the required
7 injection well spacing and the optimum grout injection methods; bench-scale and
8 pilot-scale tests would be required to demonstrate the effectiveness for stabilizing
9 the contaminants.

10
11 Excavation and soil treatment--Testing will likely be required for several
12 components of an excavation and treatment system. It is anticipated that the
13 waste management units would be excavated with conventional mining and

"- 14 construction equipment. However, some equipment modifications may be
Nj 15 required to ensure worker protection. If available, remote excavation equipment

16 could be utilized to protect workers at waste management units containing high
- 17 exposure potential. Testing of measures to control fugitive dust during retrieval
- 18 activities will be required.

19
20 The testing required for the treatment process will depend on the type of
21 treatment considered and the site-specific conditions. It is anticipated that most
22 of the treatability information required could be obtained by a combination of
23 literature research, laboratory screening, and bench-scale studies. However,

N 24 pilot-scale testing may be required for certain treatment processes.
25
26 Physical separation (i.e., soil washing) pilot-scale treatability testing within the

C4 27 300-FF-I Operable Unit is being planned which will be applicable for the
28 200 Areas. The soils of the Hanford Site are well suited for treatment with a
29 physical separations process. The soils are predominantly coarse sand and
30 gravel, with less than 10% silts and clay. It is expected that contaminants will be
31 found largely adsorbed on the smaller soil particles and as coatings on larger
32 particles. The physical soil washing process should provide removal of the
33 precipitate coatings from the large particles and separation of large from small
34 particles. This would result in a large volume reduction by separating and
35 concentrating the contaminants.
36
37 The physical separations test in the 300-FF-1 Operable Unit will be conducted in
38 three phases. In Phase I, soils will be characterized to assess physical, chemical,
39 and radioactive properties. Phase II testing will establish baseline operations and
40 capabilities of a system utilizing water as the washing solution. In Phase III,
41 performance of the system will be optimized. Phase III may consist of two parts,
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1 processing with water only, and processing using selected nonhazardous and
2 environmentally acceptable chemical extractants, if necessary to optimize the
3 system. Laboratory bench tests may be performed to determine the primary and
4 secondary chemical extractants to be considered for use in Phase III testing.
5 However, it is anticipated that in the 300 Area, physical separation resulting in a
6 large volume reduction of contaminated soil may be achieved with water only.
7 Chemical extracts maybe required for soil washing to be successful in other areas
8 of the Hanford Site (i.e., 200 and 100 Areas). This will depend to a large extent
9 on the type of contaminant at the adsorption coefficient.
10
11 If the pilot-scale test is successful in the 300 Area, then the application of this
12 process to the 200 Areas should be tested.

14 * In situ vitrification--In situ vitrification has been tested and field demonstrated on
15V soil sites contaminated with radionuclides, heavy metals, and organic wastes. As
16. a result of this testing and demonstration program, established capabilities and
17 limitations of the in situ vitrification technology have been identified, along with
19 technical issues that need to be resolved for successful implementation. The In
19: Situ Vitrification Integrated Program was created by DOE's office of Technology
20 Development to help resolve these issues and promote deployment of the
2C technology in the field. The In Situ Vitrification Integrated Program is currently
2: working to resolve the following key issues for implementation at contaminated

soil sites:
241
2-5- - Develop methods that accurately predict, measure, and achieve significantly
2% greater melt depth and control of the melt shape. Presently, the in situ
2 vitrification process has been demonstrated to a depth of 5 m (16 ft).
28%
29 - Improve the understanding of and verify VOC contaminant transport behavior.
30
31 - Determine the potential for transient gas release events while vitrifying
32 contaminated soils under varying conditions. Better define operating
33 parameters and limits to ensure containment and treatment of offgases during
34 processing.
35
36 - Resolve secondary waste generation and handling concerns as they relate to the
37 volatilization of '"Cs from highly concentrated soils.
38
39 Other DOE in situ vitrification related activities include evaluating the cost of in
40 situ vitrification against other technologies (report to be released before fiscal
41 year end) and a field demonstration at the Idaho National Engineering Laboratory
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1 (INBL) during fiscal year 1993. Additional field demonstrations will be required
2 before all issues surrounding implementation of in situ vitrification to
3 contaminated soil sites can be resolved.
4
5 There is a large uncertainty whether the In Situ Vitrification Integrated Program
6 will obtain the funding required to resolve these issues. Without resolution of
7 these issues in situ vitrification will have very limited application to remediation
8 at the Hanford Site.
9

10 * Excavation, treatment and disposal of transuranic radionuclides--Development and
11 testing of methods to characterize, retrieve, treat, and package waste from TRU
12 contaminated waste management units will be required. The DOE Office of
13 Technology Development has established the Buried Waste Integrated

'0 14 Demonstration (BWID) at INEL to resolve these issues. The BWID is focused
Cj 15 on sites containing buried waste; however, it is expected that many of the original

16 containers at INEL degraded significantly, resulting in contamination of the
17 immediately surrounding soil. As a result, the BWID will also be resolving some
18 of the issues surrounding retrieval and treatment of TRU contaminated soil.
19
20 A major concern for retrieval of TRU contaminated materials will be control of
21 fugitive dust. Testing of various types of foams and fixants, that will not
22 interfere with treatment and disposal, will be required. In addition, development
23 of foams and fixants for dust control will be important for non-TRU contaminated

N 24 waste management units. The use of containment structures (e.g. buildings) to
25 contain fugitive dust during remediation is very expensive and cumbersome
26 (creating problems for both equipment and workers). A significant cost savings

N 27 could be realized if foams and fixants are used in place of containment structures..
28
29 * In situ soil vapor extraction of volatile organic compounds--Development and
30 testing of methods to characterize, retrieve, and treat waste from VOC
31 contaminated soil will be required. The DOE has established the VOC-Arid
32 Integration Demonstration to resolve these issues. The Z Plant Aggregate Area is
33 currently the initial host site for the demonstration and is associated with an
34 active ERA to remove carbon tetrachloride from the vadose zone using vapor
35 extraction. These activities are expected to resolve numerous design and
36 treatability issues associated with in situ soil vapor extraction. However,
37 additional treatability testing may be required to resolve site specific data needs.
38
39 As treatability testing of the various alternatives progresses, other parameters are likely
40 to be identified which require further development.
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Table 9-1. Summary of the Results of Data Evaluation Assessment
for PUREX Plant Aggregate Area. Page 1 of 6

perableWaste Management Unit I Unit JERA IRM LFI IRAI RI OPS J Remarks

_____ ____ _____ ____ _____Crib andDrains'.,.'___

216-A-i Crib 200-PO-5 - X X - - -

216-A-2 Crib 200-PO-2 - X X - - - -

216-A-3 Crib 200-PO-1 - X X - -- -

216-A-4 Crib 200-PO-2 - X X - - - -

216-A-5 Crib 200-PO-2 - X X - - -

216-A-6 Crib 200-PO-4 - X X - -- - --

216-A-7 Crib 200-PO-5 - X X - - --

216-A-8 Crib 200-PO-5 - X X - - -

216-A-9 Crib 200-PO-1 - X X - - -

216-A-10 Crib 200-PO-2 - X X - -- - -

216-A-21 Crib 200-PO-2 - X X - - - -

216-A-24 Crib 200-PO-5 - X X - - - -

216-A-27 Crib 200-PO-2 - X X - - - --

216-A-30 Crib 200-PO-4 - X X - - -

216-A-31 Crib 200-PO-2 - X X - - - -

216-A-32 Crib 200-PO-1 - X X - - - -

216-A-36A Crib 200-PO-2 - X X - - - -

216-A-36B Crib 200-PO-2 -- X X - - -- -

216-A-37-1 Crib 200-PO-4 - X X -- - -- -
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Table 9-1. Summary of the Results of Data Evaluation Assessment
for PUREX Plant Aggregate Area. Page 2 of 6

Operable
Waste Management Unit Unit ERA IRM LFI RA RI OPS Remarks

216-A-37-2 Crib 200-PO-4 - X X - - -

216-A-38-1 Crib 200-PO-2 - - - X - -

216-A-41 Crib 200-PO-1 - X X - - - -

216-A-45 Crib 200-PO-2 - X X -

216-A-11 French Drain 200-PO-1 - - - - X -

216-A-12 French Drain 200-PO-1 - - - - X -

216-A-13 French Drain 200-PO-1 - -- - - X --

216-A-14 French Drain 200-PO-1 - X X - - X RARA - Surface
Contamination

216-A-15 French Drain 200-PO-2 - - - - X - -

216-A-22 French Drain 200-PO-5 - - -- -- X - -

216-A-26 French Drain 200-PO-5 - - - - X - --

216-A-26A French Drain 200-PO-1 - - - - X --

216-A-28 French Drain 200-PO-1 -- X X - - X RARA - Surface
Contamination

216-A-33 French Drain 200-PO-1 - - - - X --

216-A-35 French Drain 200-PO-1 -- - - - X -

'Reverse Wells'

299-E24-l 11 Injection Well- 200-PO-2 - - - -- x --
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Table 9-1. Summary of the Results of Data Evaluation Assessment
for PUREX Plant Aggregate Area. Page 3 of 6

Operable
Waste Management Unit Unit ERA IRM LFI RA RI OPS Remarks

______________________ Ponids. Ditcpsi nd Trenches - -______

216-A-29 Ditch 200-PO-5 - - - - X - Deferred to B Plant
Aggregate Area

216-A-34 Ditch 200-PO-5 - - - - X -- -

216-A-18 Trench 200-PO-5 - - - - X - -

216-A-19 Trench 200-PO-5 -- -- - -- X -

216-A-20 Trench 200-PO-5 - - -- - X - -

216-A-40 Trench 200-PO-1 - -- - -- X - -

Septic Tanks, an Associatetran id

2607-EA Septic Tank/Drain Field 200-PO-1 - - - - X - -

2607-EC Septic Tank/Drain Field 200-PO-5 -- - - - X - --

2607-ED Septic Tank/Drain Field 200-PO-3 - - - -- X -

2607-EG Septic Tank/Drain Field 200-PO-3 - -- - - X -

2607-EJ Septic Tank/Drain Field 200-PO-3 - - - - X - -

2607-EL Septic Tank/Drain Field 200-PO-4 - - - - X - --

2607-E6 Septic Tank/Drain Field 200-PO-1 - - - - X --

iTransfer Facilities, Diversion Boxes, and Pipelines

216-A-524 Control Structure 200-PO-5 - X X -- - - --

U0

w
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Table 9-1. Summary of the Results of Data Evaluation Assessment

for PUREX Plant Aggregate Area. Page 4 of 6

I Operable1
Waste Management Unit Unit ERA IRM LFI RA RI OPS Remarks

Basins C

207-A Retention Basin 200-PO-5 - - - - X
216-A-42 Retention Basin 200-PO-4 - - - - X X RARA - Surface

t L_ Contamination

218-E-1 Buria __Ground 20-PO- B-rial Si es- _-

218-E-i Burial Ground 200-PO-1 - - - - X
218-E-S Burial Ground 200-PO-6 - - - - X
218-E-12A Burial Ground 200-PO-6 - - - - X

218-E-13 Burial Ground 200-PO-1 - - - - x - -

UN-20_-E-11 Unplanned Releas 20U-pl-nne- ee.-.- -

UN-200-E-12 Unplanned Release 200-PO-1 - - - - X
UN-200-E-13 Unplanned Release 200-PO-2 - - - - X --

UN-200-E-12 Unplanned Release 200-PO-1 - - - - X - -

UN-200-E-13 Unplanned Release 200-PO-2 - - - - X -

UN-200-E-15 Unplanned Release 200-PO-1 -- - - - X -

UN-200-E-19 Unplanned Release 200-PO-1 - - - - X - -

UN-200-E-20 Unplanned Release 200-PO-1 - - - - X - -

UN-200-E-22 Unplanned Release 200-PO-2 - - - -- X --

UN-200-E-25 Unplanned Release I200-PO-2 I- -- - - X -
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Table 9-1. Summary of the Results of Data Evaluation Assessment
for PUREX Plant Aggregate Area.

01

Page 5 of 6

Operable
Waste Management Unit Unit ERA IRM LFI RA RI OPS Remarks

UN-200-E-26 Unplanned Release 200-PO-2 - - - - X --

UN-200-E-28 Unplanned Release 200-PO-1 - - - - X -

UN-200-E-31 Unplanned Release 200-PO-1 - - - - X - -

UN-200-E-33 Unplanned Release 200-PO-1 - - -- - X - -

UN-200-E-35 Unplanned Release 200-PO-1 - - - - X -

UN-200-E-39 Unplanned Release 200-PO-2 - - - -- X - -

UN-200-E-40 Unplanned Release 200-PO-2 - - -- - X -- -

UN-200-E-42 Unplanned Release 200-PO-1 - - - -- X -

UN-200-E-49 Unplanned Release 200-PO-1 - - - - X -

UN-200-E-56 Unplanned Release 200-PO-5 - - - - X -

UN-200-E-58 Unplanned Release 200-PO-1 - - - - X -

UN-200-E-60 Unplanned Release 200-PO-1 - - - - X --

UN-200-E-62 Unplanned Release 200-PO-6 - -- -- -- X --

UN-200-E-65 Unplanned Release 200-PO-1 - - -- - X -

UN-200-E-67 Unplanned Release 200-PO-5 - - - - X -

UN-200-E-68 Unplanned Release 200-PO-3 - - - - X - -

UN-200-E-72 Unplanned Release 200-PO-3 - - - - X -- -

UN-200-E-88 Unplanned Release 200-PO-1 - - -- -- X -

UN-200-E-94 Unplanned Release 200-PO-3 - - - - X - -
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Table 9-1. Summary of the Results of Data Evaluation Assessment
for PUREX Plant Aggregate Area.
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Operable
Waste Management Unit Unit ERA IRM LFI RA RI OPS Remarks

UN-200-E-96 Unplanned Release 200-PO-1 - - - - X -- --

UN-200-E-97 Unplanned Release 200-PO-2 - - - -- X - --

UN-200-E-99 Unplanned Release 200-PO-3 - - - - X --

UN-200-E-100 Unplanned Release 200-PO-3 - - -- -- X - -

UN-200-E-114 Unplanned Release 200-PO-1 - -- -- -- X -

UN-200-E-117 Unplanned Release 200-PO-2 - - - - X - -

UN-200-E-142 Unplanned Release 200-PO-1 - - - -- X -. -
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Table 9-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 1 of s

LFI Final
ERA Evaluation Path IRM Evaluation Path Path Renedy

I I ITreat- jINo
wafte Managemnent Is an rnent Adverse op.r- AdverseUnit or Unplanned ERA Path- Quan- Concen- Avail- Come- ational High Data Cone- Collect Data

Release Justified? Release? way? tity? tration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate?

216-A-1Crib Y Y N Y N - - - Nw N - Y -

216-A-2Crib Y Y N - - - - - NO N - Y -

216~A-3 Crib Y Y N - - - - - Nw N - Y -

216-A-4Crib Y Y N - - - - - Y N - Y -

216-A-5Crib Y y N - - - - - Y N - Y -

216-A-6Crib Y Y N - - - Y N - Y -

216-A-7Crib Y Y Y Y N - - - Y N - Y -

216-A-8Crib Y Y Y y N - - - Y N - Y -

216-A-9Crib Y Y Y Y N - - - Y N - Y -

216-A-10Crib Y Y Y Y N - - - Y N - N N

216-A-21Crib y Y Y y N - - - Y N - Y -

216-A-24Crib Y Y V I N - - - Y N - Y -

216-A-27Crib Y Y N - - - - - Y N - Y -

216-A-30Crib Y Y N - - - - - Y N - y -

216-A-31Crib Y Y N - - - - - N N - y -

216-A-32Crib Y y N - - - - - Nw N - y -

216-A-36ACrib Y Y N - - - - - Y N - Y -

216-A-36BCrib y Y N - - - - - Y N - Y -

216-A-37-1Crib Y Y N - - - - - N N - Y -

216-A-37-2Crib Y Y y Y N - - - y N - y -

216-A-38-1Crib N - - - - - - - N - - - Y

216-A-41Crib Y Y N - - - - - Nw N - Y N

216-A-45Crib Y Y N - - - - - N_ O N - Y N
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Table 9-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 2 of 5

LFI Final
ERA Evaluation Path IRM Evaluation Path Path Remedy

Treat- No
Waste Management Is an ment Adverse Oper- Adverse
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse- ational High Data Conse- Collect Data

Release Justified? Release? way? tity? tration? ability? guences? Programs? Priority? Adequate? quences? Data? Adequate?

216-A-11French Y Y N - - - - - N - - - N
Drain I___ ___ ____ ___ __ ___

216-A-12French Y Y N - - - - - N - - - N
Drain

216-A-13French Y Y N - - - - - N - - - N
Drain

216-A-14French Y Y Y Y Y Y N Y Y N - Y -
Drain

216-A-15French Y Y N - - - - - N - - - N
Drain

216-A-22French Y Y N - - - - - N - - - N
Drain I I I

216-A-26French Y Y N - - - - - N - - - N
Drain

216-A-26AFrenwh Y Y N - - - - - N - - - N
Drain

216-A-29French Y Y Y Y Y Y N Y Y N - Y -
Drain I _

216-A-33French Y Y N - - - - - N - - - N
Drain

216-A-35French Y Y N - - - - - N - - - N
Drain

299-E34-111 Y Y N - - I --- N
Injection Well

216-A-29 Ditch Y Y N - - - - - Y N - N N

216-A-34 Ditch Y Y N - - - - N - - N

_216:A-18Trench N - -N

216-A-19Trench Y Y N - - - - - N - - - N

WHC/PUREX-4/9-24-92103384T

\0
-l0i

t

w



9 2 1 2 6 @3 1 1 3 6

Table 9-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 3 ofS

I LFI Final
ERA Evaluation Path IBM Evaluation Path Path Remedy

Treat- No
Waste Management Is an ment Adverse Oper- Adverse
Unit or Unplanned ERA Path- Quan- Concen- Avail- Cone- ational High Data Cone- Collect Data

Release Justified? Release? way? tity? tration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate?

216-A-2OTrenoh Y Y N - - - - - N - - - N

216-A-40Trench Y Y Y Y N - - - Y N - N N

________________ ________ ________ rw~ ankd.AtdtDiaa eld__. .. .. .. ._____

2607-E6Septic N - - - - - - - N - - - N
Tank

2607-EASeptic N - - - - - - - N - - - N
Tank

2607-ECSeptic N - - - - - - - N - - - N
Tank

2607-EDSeptic N - - - - - - - N - - - N
Tank

2607-EGSeptic N - - - - - - - N - - - N
Tank

2607-EJSeptic N - - - - - - - N - - - N
Tank

2607-ELSeptio N - - - - - - - N - - - N
Tank

207-ARetention Y Y N - - - - Y N N N
Basins

216-A-42Retention Y Y Y Y Y Y N Y Y N- N N
Basin

218-E-1Burial Y Y Y Y N - - - Y N - N N
Ground

218-E-8Burial Y Y N - - - - - N - - - N
Ground

218-E-12ABurial Y Y V Y N - - - Y N - N N
Ground
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Table 9-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix. Page 4 of 5

LFI Final
ERA Evaluation Path IRM Evaluation Path Path Remedy

Treat- No
Waste Management Is an ment Adverse Oper- Adverse
Unit or Unplanned ERA Path- Quan- Concen- Avail- Cons.- ational High Data Conse- Collect Data

Release Justified? Release? way? tity? tration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate?

218-E-13Burial Y Y N - - - - - N - - - N
Ground

UN-200-E-10 N - - - - - - - N - - - N

UN-200-E-11 N - - - - - - - N - - - N

UN-200-E-12 N - - - - - - - N - - N

UN-200-E-13 N - - - - - - - N - - - N

UN-200-E-15 Y Y N - - - - - N - - - N

UN-200-E-19 N - - - - - - - N - - - N

UN-200-E-20 N - - - - - - - N - - - N

UN-200-E-22 N - - - - - - - N - - - N

UN-200-E-25 Y Y N - - - - - N - - - N

-UN-200-E-26 N - - - - - - - N - - - N

UN-200-E-28 N - - - - - - - N - - - N

UN-200-E-31 N - - - - - - - N - - - N

UN-200-E-33 N - - - - - - - N - - - N

UN-200-E-35 N - - - - - - - N - - - N

UN-200-E-39 N - - - - - - - N - - - N

UN-200-E40 N - - - - - - - N - - - N

UN-200-E-42 N - - - - - - - N - - - N

UN-200-E-49 N -' - - - - - - N - - - N

UN-200-E-56 N - - - - - - - N - - - N

UN-200-E-58 N - - - - - - - N - - - N

UN-200-E-60 N - - - - - - - N - - - N
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Table 9-2. PUREX Plant Aggregate Area Data Evaluation Decision Matrix.

0

Page S of S

LFI Final
ERA Evaluation Path IRM Evaluation Path Path Remedy

Treat- No
Waste Management Is an ment Adverse Oper- Adverse
Unit or Unplanned ERA Path- Quan- Concen- Avail- Conse- ational High Data Conse- Collect Data

Release Justified? Release? way? tity? tration? ability? quences? Programs? Priority? Adequate? quences? Data? Adequate?

UN-200-E-62 N - - - - - - - N - - - N

UN-200-E-65 N - - - - - - - N - - - N

UN-200-E-67 N - - - - - - - N - - - N

UN-200-E-68 N - - - - - - - N - - - N

UN-200-E-72 N - - - - - - - N - - - N

UN-200-E-88 Y Y Y Y N - - - Y N - N N

UN-200-E-94 N - - - - - - - N - - - N

UN-200-E-96 N - - - - - - - N - - - N 0
UN-200-E-97 N - - - - - - - N - - - N

UN-200-E-99 N - - - - - - - N - - - N

UN-200-E-100 N - - - - - - - Y N - N N

UN-200-E-114 N - - - - - - - N - - - N
UN-200-E-117 Y Y N - - - - - N - - - N

UN-200-E-142 N - - - - - - - N - - - N

(a) Site was low priority but assessed as IRM candidate because of similarities with other high priority units.
Dashes indicate decision point not reached on pathway. Evaluation branched to lower path.
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Table 9-3. Waste Management Units and Unplanned Releases Deferred
to Other Programs. Paze 1 of 3

Site Name Site Type Program Active/Inactive Operable Units

Tanks and Vaults

241-A-350 Catch Tank WMP Active 200-PO-3

241-A-417 Catch Tank WMP Active 200-PO-3

241-A-101 Single-Shell Tank SSTCP Inactive 200-PO-3

241-A-102 Single-Shell Tank SSTCP Inactive 200-PO-3

241-A-103 Single-Shell Tank SSTCP Inactive 200-PO-3

241-A-104 Single-Shell Tank SSTCP Inactive 200-PO-3

241-A-105 Single-Shell Tank SSTCP Inactive 200-PO-3

241-A-106 Single-Shell Tank SSTCP Inactive 200-PO-3

241-A-302A Catch Tank WMP Active 200-PO-1

241-AX-101 Single-Shell Tank SSTCP Inactive 200-PO-3

241-AX-102 Single-Shell Tank SSTCP Inactive 200-PO-3

241-AX-103 Single-Shell Tank SSTCP Inactive 200-PG-3

241-AX-104 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-101 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-102 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-103 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-104 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-105 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-106 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-107 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-108 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-109 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-110 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-111 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-112 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-201 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-202 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-203 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-204 Single-Shell Tank SSTCP Inactive 200-PO-3

241-C-301C Catch Tank SSTCP Inactive 200-PO-3

Cribs and Drains

216-A-16 French Drain SSTCP Inactive 200-PO-5

216-A-17 French Drain SSTCP Inactive 200-Po-S

WHC/PUREX-4/9-24-92/03384T
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Table 9-3. Waste Management Units and Unplanned Releases Deferred
to Other Programs. Paae 2 of 3

Site Name Site Type Program Active/Inactive Operable Units

216-A-23A French Drain SSTCP Inactive 200-PO-5

216-A-23B French Drain SSTCP Inactive 200-PO-5

216-A-39 Crib SSTCP Inactive 200-PO-3

216-C-8 French Drain SSTCP Inactive 200-PO-3

241-A151 DversinBoiversioW Aoxectie i0i-PO-

241-A-151 Diversion Box wMP Active 200-PO-1

241-A-152 Diversion Box SSTCP Inactive 200-PO-3

241-A-153 Diversion Box SSTCP Inactive 200-PO-3

241-A-A Diversion Box WMP Active 200-PO-3

241-A-B Diversion Box WMP Active 200-PO-3

241-AR-151 Diversion Box WMP Active 200-PO-3

241-AX-ISi Diversion Box WMP Active 200-PO-3

241-AX-152D5 Diversion Box WMP Active 200-PO-3

241-AX-155 Diversion Box WMP Active 200-PO-3

241-AX-AO! Valve Pit WMP Active 200-PO-3

241-AX-A Diversion Box WMP Active 200-PO-3

241-AX-13 Diversion Box SSMP Active 200-PO-3

241-C-151 Diversion Box SSTCP Inactive 200-PO-3

241-C-152 Diversion Box SSTCP Inactive 200-PO-3

241-C-153 Diversion Box SSTCP Inactive 200-PO-3

241-C-252 Diversion Box SSTCP Inactive 200-PO-3

241-CR-ISI Diversion Box SSTCP Inactive 200-PO-3

241-CR-152 Diversion Box SSTCP Inactive 200-PO-3

241-CR-153 Diversion Box SSTCP Inactive 200-PO-3

241-ER-153 Diversion Box DMP Active 200-PO-3

UN-200-E-16 Unplanned Release SSTCP 200-PO-3

UN-200-E-27 Unplanned Release SSTCP 200-PO-3

UN-200-E-27 Unplanned Release SSTCP 200-PO-3

UN-200-E-48 Unplanned Release SSTCP 200-PO-3

UN-200-E-81 Unplanned Release SSTCP 200-PO-3

UN-200-E-82 Unplanned Release SSTCP 200-PO-3

UN-200-E-107 Unplanned Release SSTCP 200-PO-3

UN-200-E3-1 18 Unplanned Release SSTCP 200-PO-3

WHC/PUREX-4/9-24-92/03384T 9T-3b



DOERL-92-04
Draft B

Table 9-3. Waste Management Units and Unplanned Releases Deferred
to Other Proarams. P'age 3 of 3

Site Name Site Type Program Active/Inactive Operable Units

UPR-200-E-59 Unplanned Release SSTCP - 200-PO-1

UPR-200-E-119 Unplanned Release SSTCP - 200-PO-3

UPR-200-E-125 Unplanned Release SSTCP - 200-PO-3

UPR-200-E-126 Unplanned Release SSTCP - 200-PO-3

UPR-200-E-136 Unplanned Release SSTCP - 200-PO-3

UPR-200-E-137 Unplanned Release SSTCP - 200-PO-3

WMP = Waste Management Program
SSTCP = Single-Shell Tank Closure Program
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